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jjj->j (jx. JjiJj^Ji.1 Q5SLJ ,jjs Jsl in*! Ls Ij-jj^ 6jo \nnll 

^^^a^^j lJUj 5aV| jl <J$\ ...jlJjJI ^^ 

j-k ^\ i till a ' lLSjIQ ^jLLsj-i-ojlS j^palj-al (jj£j Lr^J 
(j_o Jjiai 3j^3 3lj-U (j^ij*" liUj ?4jIjjJLi 4Js]>Lc. 

?4^:jljjj.l 5-iKJI L1L0.I p uiaJI (_>^3>J liUjSjuJjJI 

Jjtj S^LLaj 1 nlLi (j^i. jGJIj S_LjJJi,I 3jiJu^I 4Ja^Lc Loj 

(Q_ll^"Jl LflJ SI S ' I ■■ rt ^J -^ la II (J_U_L>. jLlO*! £>S_4-S 

SjLiIo* 21 1 c_i_jjljI ^Jl dial <Jt> (j-°J * J J J (JLiIo^lj 
J_4J (^1 (J_i^>^i!l 4-j3 tlA-*f L^JJ' (*_JjJl Cr^ J-^J 

V^>" &>"*■ <-^ Cr 1 ^ 
I gale 4jL>-VI CjJjLv 3 I'm uVI ,j-o L&j_lCJ j>jut 

jj-a c_t_Jj-3 ^_A jj-a «Lj < - * J ■ ^- 9 J 1 4-uIaj I a 4j^ 1 11 ill 

3j_<j/VI JjtL>J.I j^a (Jc.jll! ^ s-^-j^ 6-°J r'i>" 

I J 4_L«_^_) 4_i^> L>. tLaj^aj cjjj£. a . L^J Liu I a L^Sjl>. 
.. .M l cjLlK ^ (PjVl trj| j-LuJ I 3 1 1 U I Sj^La 

.A_al*% 

tt j i^-iLa . 4jjL& 1 - ' I j La j. 4jIjjJI j<d£. Uaj» _ujj 

. 4_jjt_j_JaJl a^Ia-II 4_«jJL« ^—5 Ji^Ji^. "tjti^aj j^J-a /_3 



QUuiUlg ftuljgJI 

^ « j ■ La I Sj-p-^l CiLal uilSVI (J^Li. (j-o sLx-Uslj joJjlII I JJt CjljL>ol Cjj^Jaj 

3JiljjJ! -i I c 7r j r ^-> I j .3l_ir>J! jjbjs*. (^^c Alii!! 3Jljlj i4_ulj^JI SjLLI J^cj 

dJJjj nJ^-° <_£ Cr^ ^O u^i! 5IjuJJ! .-.I.IU'.tl 4_u£J (Jrjj *-«J=J l£ JJI tiaLijJ! 

,4-ujjJI 

. 4_<a_i_iiJI I 1 j"l^j"^^j iUsl^JI I 1 j~ I La 3. ^ a -l_L)l s i—lLjSJI IjUt 
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(J_a1jX. 4_uLuj ^^j' LTV ^° J-* 1 - 5 " 1 - 1 ^J- 1 ' a1*J J-A 
> j C «L_u1jj (J_alj^. (J_a^s_i L*-L<ajs. Lu! i L^_La j^^dLLo 

^-jJ_SJJ ^j g ■ ■■ II (j-* (J^HJ ' I Jul dial ^-J! (J^Ioj L^Jt 
L&j—ljLj ^Lt-3 v-^JaJ ^J La ijJ-aljJLJl 0JUfc 3jjlaj>. 

t JL<j_IL>.1 L-jLuu>.q 4_lj1jjJ1 (^PajJLl d * J Ja <^_<_uljj 

<-_3j-*_lj <j_uLj_u2I 1 J_A w 1 ^J 'J ■^**" -M ^^ *JJ3 

.cULalul 4_SjjJa (^r^. 
(j-C L^Lca-t-j 4_lj1jjJ1 (^Palj—a^l Uj-ulj i aJlieJ 



«LjvjJlj ^ mi" Lj Oi-o* 4_jLu jl 4jj-t-ia_t£. 4J9^Lc L^J 
t5>^J •r'^LaJI (J_jL<_uJ <j_a JUJUlII -iLsejl r«-> J-^3 



£luuUl9 dulj^JI 

i \ ^" C I 21 J > < g 1 ) I j C ^—3 LAj^^Ja (JLjIoJj i4_jjljjJl (^pDlj-a^l Jlijl^j ^ *j tla 
f-^llazl JLccaa <jX. (J-'^J rnjl < u (J-dia (jy^- (Jj? ' ^ *" ' (jr^ H-^Jt? 0^^" '"' -^5^^ 

4j1j-jjGj «UL«Il>.Ij ijJa_>J1 4jt-Ljia dU!i tjr 3 l_4J 4 «Lt_L>iJ j j-La_>J 1 j_}l_t-a^3 £>^ 

. 7T— I LJfc-ia ^-J^L^C J '^9 (j-I! (J-i-a^IiJI ' '* Lea ) 

^Llj jq_AJL>*I ^jL^ i4_ul_lajj-jJ1 diLn uu i uXI ^^^ r-^LtU 1ji_i_ujl ^-Lila ^jjj - <r 
j 1 ^j^Loia Juaj (J_flJa 4_»La (JS ^J^J *^'JJ-^' <j* (J-^^^Lj lO ju lP^J"^ (J - * 
(j_a <3_»LILj 4j^Lj ^—IIjjxj 1 4-t-gJ-lvJ 1 4_j_Lj_l>J1 di i-Aa-uuJ 1 JL>.Li Q^jLua_« 4j^Lj 
jl <d_uljj <—)Lu_ul jjJl L^_La 4_jJlc 4-k.uj t^j^LJ t/— lag i d 1 Je_l I ^jjjjjj (j_uLiJl 

it_)Ll£LI1 1 J_A ^ \-&^£ 4jLvV1 JjLsr- f <ii (j ^lI1 <Ufu-u3(l (_>iiAJ i>J_A SL^j_l>»j 
j-bC L^JI VI idjtjLi 4_u1jj j^palj-ol jjx. dJila^l (_>^JtJ 7"j-la J^L>. jj-* '^^^J 
jl ^ <a i rev jt tj? _u_L>. gj i^i"iS VI jq_^J JJ-JJ V (jr&S i^Lsul JaL_ojt JU^. 3_5jj-«_a 
L^JLZul 42jjJa (^ ^-uljjJI ^Palj-aVl 1 M"-^" .^JfcJLillj JLolaVl JU^. tJ ld£ 
i ■ i LeajJ 1 ^^Tbt-tlLLA c_i I jJa_ua 1 j^Paj-^S . 4_l>. jJ^_uJ 1 I $"< • j ■ la £—5 1 ^'""*-" LiS 
Jj?ejlI1j ^jj-l^JI 4ltl-u^aa>.j i^-LajJI 4j?c_oxjI tjr 5 ^^jJJejjJU lJiIj ^1 l£AJ^ L^ 1 -"' 
(^JJl i^-JLuaj-sJI i a-uaJl j^paj-Aj ^jjjj 2l JL>.( ^JjjJa £j£l ^J 5j * I '^ (j-^- 

^iS (^jjJa jjx. (J_ali_u i?.\ jJul j_^a L-alua 1 «:j_i_oj 4_LojJj ^^j-Jl 4_iLua| j^jj' (^JiJ-1 
U-u-uiJ l^JLjI jj-uSL-u j^LJ (_)Iaj-oj .dJjJU I ^ ^**' ^j * A aJX. ^j-* ( Q - c -J-^'-J ijjJjjVl 
ijr JI (JTj-JLJ Oj $ jt 1 1 clA-j J '"' **' J J l£^J iCjj-«JJ i^-5jJJ ipLajJI Lj!M^ ^J^J 
^A— i 4-iljeJu 1 L)^L>J 1 Lc^-t-i I (_pa tvj« ^-ililLuj , (IhiJ- 1 V 1 Mj ^j-* *^JJ '3^J (J-* 1 $£, 
(_p3j-Ll lJLA (J^HIj .4^jl3 21j i La - uglu.1 (_)-a_u2l j^t_J1 ^jlaa3« 4_Sia_Lo ^jlSLt-u 



6JljjJlg uul 

S-jLi^V! tJ& L$-o IjJ-i ^'jjJ' '.'* _J ■ La "*» .iVa^l ^1 CjL^oal (jjjJa j^c 
i4_ljJ_2JI (^Ij-oVlj AjJI iLa « i a f-Lojj^ iSuSLJJI ^Ij-oVl <j-o JUJjJLi 
^^palj-a^l ^j^» >a ' d J ' *"* mJl a! ' ^^ >l a t/yLAAjl ( fllsegJl a >S> i nJl a ^j LLaj-*_oJ 1 J 
AJ-S (jlJ! CrJ'j>" ->1 ■.*«"" "VI ^>-J-i (jr^- u-uLj-uVLj <L]Li^VI JUIlkJJ . 4jjl>JI 
td i o < u -»J1 pi d-LgaJI J^ JljJlj>o £>c 4Jj)j i nil 4_u1j^J1 ^J-al^jtJl L&JLiLA^tjj 
<j-C dJJJL^j i4_oL2JI Jj La J jl i<jjVI 3 1 •> ni J^ uiJ (jinIJ ^^1 tiJlj sljj-u 
JUJL>o (_£ fC_*_uL>J1 jjjjl d m ill t. <*\" &jl>. '<* AjOju\ OLdj gaj I ^j^** > JLiJL>iJ 
J-oVI ^ .' "" L)' '- LiAj . sli jJlj CjL£ l) . V.tls idlLflj^aJI aJJb (j-a j_uSLll 
\l jU.'^VI j^j ,",t 43lj^J| (~iU*init La !j_uSLa t<— il u nVI 7-jJa (J^3 J) 1 "" I <L»-jjL] 



(j-«i i(_^aLiejIi2l sV^gJ ^Ij^JI t_i_^jjJI ^1 dllj (_£jj>j_a i4j!LLi!l JjiI^jiJIj 
. d j i j ill Cjlj-jJilII ^j^->* * ' gLiL^r"! < n^U LlLluLS ^j-^Sj 4_u1j^JI LlLs1^£. <J^L>. 

^ J* I Cjl_4Jij-lVI ^>-V (Q-^-al I n^.t ) 5j flj (j-4-d ^ys\-^r mi 2l ^j Q * 1 JL>.^J ^1 ( 9 
j-j_L>.J)j JUl^jJ pi d i ■■j'^ -6-j^£^L>J1 fC-iJ-J] J-^J i^^L^Jl j^Jaj 2l CjLlLi£. ^-3 
.jlj_o AjLaij «l_Li 4-lLjx. ^ jojtL^ij (jjll 4_uLuijSLII jljJi! dJJj ( _ ;r fli CjLxjJjVI) 
(Q_$Jjl_Lj J_t£. jLv a.} j ^ ) (_)-£> L^tjIIj 2 1 ^ zJ_A * * I t^aja . («LuLui_j£jI fs i n"»J1 

2jjjj .'-^tl dj'.ljjtl .-J /ijl.t I .-J 'j-^-ll J 1 "-'J -1 jj ' *^ ljL4(Jjd»i ajJjI (jljiSS 

ttj\ju\j j* <"t]\ ^j^J jj-* ^-Jj'3-^- 1 *-° lP (l^ ^Jlj ' "I* (-r^ '(j-^' (^ ' ""*^ ' ^Lj- 1 ^ 

4-La-i-i axil ^jji.al '"'I a i.aj| J^J tj » ."ill pj-ij iSjsLill (J^Jaj i—kjsl JSLl/j 

.«LajL^ djlse a i * ^J& CjLLj_>J1 4_n_uajj c-i-jS^pj Jj ' ga^HJI ) ^j '* ' "J 'J-^' 



II 



QUuiUlg ftuljgJI 

I ju» J -1 c , U j .". '" ^^a I -i j ^ 'jj-^ '■. '*L' lS 1 -^' (jHa>.jl]| J-i^ x\ 'O-^j^j <j-° 



JLjJLkJI Jjsjajj . Lj.<-<Coe-a ^^ 3-llj^. (_ps!j-a ^1 J-i^l (j-A 4-uljjJI (_palj-a2 I 
J-flJa LJ jJjJ LaJUx. VI L$j («JL«j Vj i d j » j i U j-^c 4_uljj (J-ila J-al^c l_La 

_* i ■■* <3> jj ' *-»Q jj-o LuLo* (—3 La t^J-J i-r^* '(J-alV-QJM 0JL& (j-a cP^J- 4 - 1 * ' ^ rt 

Lul .djlr ,jj»- (j-a 41jjjJ La i-2j-c 4_j3 La ^Ir J>j-i!l <-2j-«J lil . *L>-^L-aV 
Jl n Lai (_^-Lc- J J 'r^i -»JI (^-3 ^ <T'. ir J <j-° (*A>^4 'Od 1 -^' (j-° (jih!-^-" L -^>*- 1 
(J-dla 3j> zj xJua ^—5 Lijjlj! tjjia^ Juj 2i i/^J'JJ (jt^J-a-i (JH >l ' a rt j-^J (j^-^L*-* 

4J lj_jj_a L5_j_Lu Lil JLC L#l£ ^Lo* UJ^ 'f.!^ ' " J-i^- J- 1 " 3 3-5 2J f-i-l 4_iSLa-a 
jl_L_i- j^t dJJi ,<tl!l 3 luM Jlao 4J| (^k: 4.JI jJaJj (j! (^JLiij V ^sOlSUJj 
(jSLIj '-1 fcu£ I J-#£ (_Lt (_pajJ3 V^?^ Xj '*4 (_Li- JdJI (jSLaj 2j i«_ilaJLl (jJ^-lVI 
j I U -^ V I p -r -^ JLjJ_>j ^^ iJJUljj r-lj|jJI (_Ll3 ">j_u£ Jsj_iiJI 4-Jj|j i u a ^ 2 jj 
I a 1 "i a 4Jl (_, i n t'i V jjl S- 1 ^ liil JS* . »La- ir^il j-;LC. JLilal 3j)Vj j^^c 5juj.LiJI 
LUajl (JLala^L! 4j^j>JI jJ3j!u (jl t^^cJ iJLiial t_iL><jl ^^ 4j^j>JI LJ (jjSwi 
. 4_jjt_j_Ja 3j^_t-aj I j] S> ^j^j lj_a-Lu i«La^ij_aJlj 4-ge-LaJI ,-n j "*■ ' rt JjjjJa ^j^, dJJjij 
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:t^U$rt£#$j£JI -I 

i_J_UI l_j}Li.j idLS'jJIj 3j-£l JJI I flXfl-j-taJ jJLl 
j^j^SLj sLk-o^I 5_Jl_Laj Lj^L>-j ijj-olj^-U ( _p=>LiJL]'2l 
4jJjie-o CjIjH^ Lj^L>JI aJJb (j7ij<"j . sLJaL>J,l -iljJJ 
Cj^_4-i L-s-Ljj . 4_dJJj ^JUl a^gajLJt p^j /^i^. I^LiIi£,l 
t \ 'i <i i n-w ^j-a A_lL>. ^j^-lw £y\ i no-*. ^—Il^x *Lj-su ^JS 

^^pi-jjul ^j-* O-^W-*^ dA-* 4 -^ * La-L it ^ iL^jLo^ 3jH£ 

y*fl LcaJul 1 3jL>.lj pj-iljj 1_AJU£. t?e Lgajul jj-<-u <■"< Lul 

(jlj i_ajL^ Lo I jLa i/«j>.jJ! ^1 jiij ■! I (j-o jjlur.'a 



IS 



2LilliJLl 5 j,. U \\ j j«l S« t|j , (^ .<j) 3m,,.tl 3juS,V| JLa *^Ll.J1 Cjlj.jjfcll ^Q 
aj >Li laTt-Li-uJ 1 Q Slo-Lll *. La-A 4 ^y\_<-tj-L-i> ^jrLa-t-u-3 (j-a 4_aLc g \a • & 1 4_j_L>j1 QaSHj 

J-^ w 1 c j-La-Lj-oj w g a 4«l_lL>J1 <JLax.l SjIjjI j£j-& 3lj_J1 j^jIUjj *(IJ^ mi) 

4jj1jjJJ 4jo_lj>J1 CjLojJjujJJ <4_lL-3 2I dir 1 uJul ^^ji^. (^jIl^oj i4j^_L>J1 CjLJL*ji]1 
i^^Lc j^jIl>»j (jy-bj • L^xdolajj 4_lL>J1 4jt-uLa _}JL>ij ^jJIj * _}l JL>. Vlj ^Li 2I £^0 
4_jj1jjJ1 djLXl (j_a jj-uL-o^iL) ujS>jJJ i Cj La jj_u j_a j)j£j L) l_3>jlJ 4JLl3_} Jo^_o- 
(^ Lui_j£j 1 t— *£jJJ I JLA p ua la i^jjjjlj /j-uiSaJJUl (^jjJJl (_^a_al_>JL] 3La-<_uJj 
1 $1 aX JUJL>iJj i^jr^Jl £>jL£L11 Lj^L>. (j-J^^U <Laj^U1 Cj Laj U 1 1 J^ 4jLtla (jHJ 
Aa_uja^J>S (JjS c_JSjJljj . 4_ajjjj>. a! i LJLu a t 1 ul^-p- a t 4 [j-^-i (J Li' £la-uj 
CjL<jJ_>J1 £JLA c_tSjJuj i^jijJJl (_^a«aL>Jl jj-a cHi - * 3 L - L> 'L9 ^uO"^ (j"** 3 (^ lP* -4 "") 
1 JL.A - 1 C c_«_jj-Iljj i5j-_j_jjS 3jj_ua_i j^£jjj ijJLual dil JL>.j f-^j' (J-* *- J kjJ'- i - 1 
3>JJ LeaJ I CjI JL>.jJ1 -iJLCj Pj-fi tJ-t-u-Li-uJ ^—3 ^ d U se ^ *_j-aLsfc«a ^jj^SJJ jljAlJl 
Lgj JLA \-u±a (2>S_4-i 21 j^IJ 1 Cj LLj_>J Lj JLA Sj-jJLuaJ 1 Cj 1 JL>-jJ 1 4^a_a^c-a (_£. JUj 
£jJu>Jl1 «Lj_<_uL<_u 2I Cj1jU>.jJ1 j 1 "i ♦ J (jr-^J .<^-ii-jjLj>J1 j-AL>JU ^jjSLj (^y-o- 
L^L>JI I JuC lioi.i'v Lj^** 6-° * S^ J-^ er^ ^J^J * ^L^' clilA^aU 
4j^Lj 0)\) Loj_i_oj_ajjS tJJ-*-ijlj ^ILuu (3 f)S u)-Ol JaJa-Jl q (j-**-^-^') ^Li-Li-u LuJ 1 
jl ^jl^-o^ (j-o «L_*^5-i_I t pljj 2I L_3^ilL>.Li J)JUl11 1 JLA ' ^TLjeJJ . (L>.j)j lJJL? '^'^ J 

• 1 C (^j_H_>o d_L.L>. (J-^-S i<^JjLiILo TT'Jljl tJSLtTuJ Cj Lo j_i_o j_a jj^J 1 uoJjJU 

^* J l3 i>JLA jj-o -ij-3 iy-JLj i4j-L^jj,| Cj La $j-u >^a^j\J 1 (j_a ^"JLJ LJJJ '"'^ J ^J^LJ 

(j--o JLj>.1j TTJlj LiJ_jL_L_Aj iA 2l (j— « >j>-V1 \j a II (j-jl J >-«— Llj i*-_)2l jj-* 

tjj^-t-uja &jfa j jj-u-lj^J 1 (j^a a jj_uj_a^^£J Lj (-_3jjlj 4_lL>. jJS ^—5 4 Cj Lfl a_i_u j_a j^£J 1 
La] ((jjj jjjj) (j a i uja tjy Iu2l JU^. TTJlj-Il I JLA ^LalLjij -ij-^' <J "'> L - L i L - k - >,J (1^ 
iSjft"** L^-^J * (^ (J^- 4 -") (lK 3 L>") ' ^»^ r jlt^jj ^Ijij-ill ( kbie-Lfl jSjJI ijr a 
^olbt-a i4 j-uil>J| Lj^L>J1 j! JLj>o rj)>M '^ L^4>^ Cr^ ^J^ in-*JI Lj^L>J1 
«l_Cj_a^>J.1 L-k-ua-] ^-Lc VI (^jJL>o V L^_ijJ^ u < j 1 uj - ■ UVa JL>.1j Jj^ Cr^" 
«Ltia_u (JS jjl /yiaJ 1 JLAj . 1 U^' 3 * lJ)j-5 ^jijj '"'^ J 4j^Lj /^Lc ^1 4 4_j_a jj_u j_a^^£L1 1 
(Jjj-4oijlI1j ^j-UjzI ^-J! 4J3LUa2LJ ((j-u) /_-uil>J| a j_i_o j_a jj£L1 1 fy±£- (^oIL>o 



Ifl 



jjl&JIg odljgJIg bUsJI ji!S3 



4^LLaJI » ' 1 1 -^ " : Cj u j jLiaaajLtA 




1 ^h;- , n dij^j 
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GsiljjJIg qUjuUI 







^—i^, ^alseJ (j_<i_iJfc_i j^Jjl fQ_AL_uJ LaJLulS (5 i jS-uu) d '""VJ. ' ' ' ^ ^ L 
(JjLa-o Aj-*-uj_aj)jS (jJ^. 3jj)j-iJaJL 4j^IL>J, 1 I gj Jaj 1 1 ^-Ib 2 lj ((j-u) Aj-*-uj_aj)jS 
jq_aLj_u 1_}l Lot (jj_u (j-u) c?"* -3 cJJ-^-tH - " ^H3^' j.^ tjL^ ^j-Lli-ujI pj-t-Il (j -0 
((j_u) <l Lgaj J| c_<_u^i^tj JUu 4_il_3 ((_)-£3) Ajj-uj-a^^£ Ly^- tSS^ LSe ^ (j -4 ^* -3 J^ 4 -^' 
Jj jij-iu-l 1 ((_>-£>) Aj-j-oj-ajj-S j^-uaJ till JU * ((_>-i3 (j-u) l^H-i kJLuaJI (j_u_L>. {jjS^ 
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jjl&JIg oJljgJIj LUsJI ji!S3 




> 



=deoxyribosse sugar 
=phosphate linkage 
1 — 1 i.^^v— =a =base pair 

(j-* ' Oj g la A 4 La-t-ul aj jj>. i ^c aj_i_uj_«J)jS ^_u_4_i £)£L4_ij . . . JLjJjJJ (^jS JJI 

jj^ 4ioj_>J1 <J)j_LaJ1 ,j-^*; JL«jl1j_o1 J-t£.j (4 (JSLil) (jSLjJI jl jc^e->*J1 t ^p- 

t ^ mSJI (3^-4-i ' d J *' ^**' ' I £J-A ^J L<a-*Tn-u Li j . 4_u_>J1 (J-oAj j_3 J-**^ (*3- j - u 3-' !1 JLH 
^ g-^1^ (-_3j-»lJ1 (^SLaj V (j^i-JI 4JLl3J_J1 CjIj-jjlIJI jl tCjl-Ajj (full I (j-o Jt*-^ (J^- 
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2l_u1 jlJI cjL£L£U1 (j-uSlfi, ^^k: 2L^lVlj ^ o , ,n U ^1 4j->>a <4_l3IjJI ^LuLUI 
(jJIjj^VI a! ui^jVIj ^jla-pJI a! ui^jVI ijj^UJI jjL£jJ1 c^LlUx. ijj^>o 

^a * ' i I g Lea * i J^tlLi /P-Ii Cj LLua L>J 1 ^jj^j £—11 duJ\j-u>.x\ £j\ a\ ui2 *** 

*<L->J1 ^jLjLSLJI jjji jljjl>* J_l>. (jj£3 tillju ?^P iu-iLt-^VI <LlU£. J!^>- 

(_p /^J-C 4_jaIL>J t 1 d u ^a >■ \ I d '^"VJ„ (J-* Sjij-ia 4-lL>. ^j-a <v>« (j-*LS j_p LuUJ 
CjLo^LlLI iJJLAjjyjG . 3jUJL>J1 L^L>J1 ^^r^^^- i^l '^J-^J '^JUJ-^ *"-" qjlVitl 
jj-a j->.J(1 t d-L»a-I-jla d ' ^ JJ . (J-* ' ^- Lca - i ••(j-'hi-^'J d ' ^ JJ .' (J - * ^^'JJ^' 
^ata-pJI urj^l^lll ^ 4-ulj^aJI oLqjUU Q>=eJJ *(3 JSLw) 7c2^U1 (j_«_pJ1 
3 1 iaJ ^ aH>iJ . jj-a Lj_>J 1 j Cj I < la jj j 1 1 ^JJ (Ji- 1 JlJ Cj Lojj_uj_aj)j£j L /— <a-iuj ^Jll 1 
£j_& jj-o JU>.1j (J_£ f]^-3e-ja Laj_j_uj_aj)j»S ^j^? '"' c J 4_j^Lj ■ 1 C d '^** JJ , 
L) Jj '"' c J 4_)>1_J /^J-C (J_«Lj_>J1 (^ftlt^ija ^rti">fl Cj La j-lt-a clj La j_i_u j_a jj£J 1 

«L_j_L<j_C jj^l^j . <=L_^ i Vjuu-A di Laj-Lt-a gLcj_<a-J?e-a (J_<jj>j ^LjL^-o Loj_i_oj_ajj^ 

«LUajjjJ1 (jJ^£Jil ^-J'J- 3 *— <-Ji^t-J ^jjLujIli d '^*JJ. dH^i- 5 ^' ^'j- 3 Lr^* L -^ ' Lga3>. jtl 
Cj La j-lt-t 1 jj-a ^A^-J-^i^ 1 *-* Lr^ i - i - J '- jL -'^- d 1-Lca.aJU d ' ^ JJ J ' I iSjf*^*-* .4-jJ-sa^J,! 
^j-a (-^jijJl ^JjlII JljjlTh-ujj it_i 2 1 qjs ^j->- IJ iA 2 1 (j-* 4x.j_<jj?e_a . . . 4_jj1jjJ1 

CjLoL_o2j 21 L (_ CJU t 4JgLC<-4 aLui2j1 CjLlLjX. 4-L.u.L-u •*■ j 5 u 1 1 4_tLaX- ' - ^* l 
j^ySJ Cj Li jj_u j_a j) j£L1 1 (/T'J-iji) * a^-1-Lgajj 4_j_aL_a2jl Sjj^ (JS tjLu .4_ila_L>Jl 
td jl <^ 2I 4-iLJeJJ ( jr a^uj^A$j£l\ ^JjlII (J-oAj ^r^?°LlJ' D , ^-4i-^ , -^' \j!& p b 1 uJ 

O_>o <L>.jJjJLl Cj La j_i_o j_a j)j£j 1 5 JLA LtTu-a ^jSLgj .^jj>.V (^jli. (^jp- (j-* * Lbu 
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jjl&JIg oJSIjjJI 9 LUsJI jJISj 




u a_JI 







~<^<> 




J-« 



jL-ujVI «J i ea ' j ja ,j-<m^- ! (3) ( _pLtIo 



U>JI 



(jLtuJzl ^j-aLp-a <4_Jajaj :(3) ( JSLtIo 
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oJljgJIg (jLiuUI 



)J ll 1) ft II 



1 * 1 



• I 



It II u II IJ If itf 



r u ii i 



H co iA 

ii <j ii 



Yl At II 

11 f? II 



II II M n 



■" 



■ 



f, 



-I 




>^A> 



jl_a a vS 



aJlC - l^-s-V >j_Lflj| jj-LjjjJ I aJja-dj JjiaJI 1 jjjLi-uI /yLC. 4_uj_a (jLcuJ zl >^Il Cj La j_ijjj^ a vi - I : (4) (Ja ■ - 
i i_u vj ^Li i (_Jj_JaJ I j_^j>J, I Cj_?o j giaJ Lai C ) La a_i-ua-d^ >SJ I mj-AJ -< i 
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jjl&UIS 6JIJ9JI9 bUiJI j31S3 

d_Lj_*_a dJiLa-La ^—fl ^Jsj-ill 4_La_uj-a i<L>.jJsj-a t jLt_tiaJ& ■ *j ■ ga j ) j»£j>Jj 
r*JJlj— o Aj-j-uj-flj^-S (J-SLI «L_j_il_uJl ?.1jj>.2l ^—CJUj i a fyj-u >^a^j£j 1 (Jj-*3 Lt"^ 
d_i j I 9-^-1 1 (j I— t_iJa_5_J 1 £j_A 1 g ) (J_uaJlj /-lu! J^-Lsl— <-+<J Cj 1 Jljj Lcjj-SLJ Lj 





(o") >^ u'"'> fJ-^J-^i^ c^ 1 f * ' ^^^^ J^ \Ss^^ 




H@>" 



r>-a 



4-JaJfl-J I Bljj 




II 





I 



*■ 
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oJljgJIg (jLiuUI 



(7 Jtt) ^ghBAll nL4iUI 



4Ja-U£ l_AJ_t£. CjLjjj-uj-oj^j^LJI j JUH^ i K<iin 1_A_}LjJsj1j I *-j ■ ga a ia 4 4_tl_u La jj£_J 1 
La 3>HAj| J-Aj i^-JLuJl jjiaJLj ^-^j-oxj La 3^Lc ■ gj U Li_Aj i(J£LiIoJl 4_»_i_u-ii3j 
(J^Ln. Cj Lq jjjj ^o-a^jSJ 1 t d-o>j 4-L^-Al jJ-^Sjj . £}\_jJ LTLa £y\ ^ ^ U* i ulSjI £j-\-i 

(J_Sj 4_lLjX. Jj^ ' "** iy£ tjy^- 1 ^ jj-Li-ul jj-LaJl ^.Lat 1 ^* - "j"j Cj Laj_i_u j_a jj£L1 1 

^—-LljJI jj-LaJl Svlfl (J^Li. aHj .<— iLajj-jVl 4-cLu«aa (—Lujjj-lII c_<_j£jIlJ1 rdLj-J 
c_«_l£j-j ^JLj 1 ^ S 4(^jj_j_jlj /- ulSJ ), \ II j^j)j_LJ1 (^^a-aL^Jl i ^ 1 tiaj 4-iL^C 
L-a-o L_Aj-_t£.j 4_jJjJUJ Jo^_jj>J1 d c I *' < .a 1 (J_<jjlIu_uj /^jJi 4_j_Ljj J)j»jJ 1 CjLljJ^>J1 

a i "^ i * I 4-lLulj t __^JL*r*_j 

d_l_j L<j_!La Ut- i n i 4_jj_LJ1 Lj^L>J1 a^Lu_uI (_yla-L>J| a I ul5 121 t _ T ^ uliJL^J 
j-aIuljj ,OI g a 3(1 1_j^1_>j1 (j-* <—) L_Lj_>J 1 j CjLaj_i_uj_ajj-SJl (j_« «L)jL_uIuaj 

(j^a-pJI J ui^jVI 2U^^3 2Lj^IjJ1 ^LuLSLIl £y* %-LuiI>J| pljjVl ^ Lai 
^ 3 _La_j_>J1 a! lu 5 )VI (j| jj-a jq_c.jJLjj , jJ_>J1 Lj^i^ ^jj^j ^^ylo^j ' ^ ' ■ ga >i 1 , 1 

4(^J_i^-<iIlJ1 jj-kaJl -I 

lJ&-UiCptX\ jjiaJi -2 
iJLua-ijVI Jjia "3 
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j^l&UIS 6JIJ9JI9 LUiJI j31S3 

I ^al LcalJl ^ 3 La * a j 4 j_jjLoj)j£LlLi Jo* IjJI Ajj_uj-ajj£lil ,^j\J>-jJij-LI ^j* t^^.tl 

. (J 9-2J 1 (J-U-U LaS i >Jj4J i>Ii_u_aJ L /yQJLJJ L 

^—-Lljjj-j (_«_l£jj >^IaJJ ijJ^L^JZlj ' " u ^" 1 1 ^—b ^jjaJjl g. LlTu.«J 1 IjLu -2 
.3 1 3 1 At-s ,^VI < LfcJUu I JLuj i4_Laa_u*_i Cj I j-^Jj^-U-iuJ 1 i j-usuj jj£Ljujl /^jJi-a 
' - ' t "^ J J J iJufc £.L_Lj1 Cj La j_i_u j_« jij-SJ 1 jjujj .4_u_>J1 1 La - uj 4-£LaJLa 

^ 3 La * ■« /-_fl £y\ " 1 ■ <a j a ^ ", ^ Aj U , ,,1 ^ " ♦ L-s a ^j-a I $' A (JS ^jia£JIJ ^ LSj 1 ■■■« 



•>i*i> 



1 1 1 .it 



^ 3 La *' a ^--b ^-^ * ' II 1 g tJa * ) jj-C ^ 3 j 3 '"< II Cj I JUj_La j)j£J 1 (J_ua_fl_u -3 

L^ 'J ^**' U (jH ' " 3-I| (—1! Cj Ij^LAJjjTl-Ll-aJ 1 ' 3Luaj] 4£jj>. «L%_uj J^LajljTl-Ll-uJ 1 

. Aj_L^j_aj)j£LJL JLua_fljVI 4-U aX ^L^UjI Juu Ji_uLaj)j^ (_p tjr CJLi^ iJjJujJJ 
1— tLa3 ,_33 4_LAjj_ua_aj)jS 4^a-aj?e«a (_p cli^** l£JL9-" ' frLmJtll jj^Ia I JLu -4 
a I lhajI l±UJ ' . ■ 5 * J jftj i5j9jJlj 2 tl U", ,,VI ^3 Cj La j_t^j_a j)j£LJ 1 Ij^JJ 44_lL>JI 
. aLujJLi VI 4_ti_a_C 4jL^J tj u3 ^Ljo-uJI ^L"LlL>JI j^laJL IjLu c^_p* AJ^La-ul uAj 
«LCj-<jj?E_a <=1_j^JLj 4-jJ^>> (_p a^1_u_uI Sj^j-us j_A (JL^JU I JL& jj 4-LC-^i <U Laj 
4-L-o-AJ (J_<j_SLj L_LAj * j_a_Jlj g-LajlJ 4jj jjj-tiaJ I 4_uljjJI di La ajjtX 1 jj_a cLLalS 
«L>.jJ)jJLl CjL3j_L^j_ajj£_U ^JaJ-ll «_jjjlJI jjji$t iny ^J-OJ ^-^p- * <J>*^' jW^ A3^"J 
. Cj L^a_i_oa_a 5>SJ 1 /j_a ^jrCL^J LjuILa ^JtClC a_a-5e_a £) Lua-Lu 1 ^j LLlLtsj 1 aIH-ujJ /y^-I 
•o_*_u_>Jl Li^Li- ( ^ya <LlL>. (JS AjruLui] t _Ia_j_>Jl aL_o2j 21 1 Jj ^ L^a l «Lajj-LaJI i>JL^jj 
O-iLi I jl La j_A tjVI r-j-La-j ^jJI Jlj_oJlj . ^LuljjJI CjLajUU (j-oAj (jri^. 
gLl aJ-uiJl 1 (j-A (jj_j_ilj /— xiiSSjjJI (_)ia_aL>. Lfllju ^-Jjuj) 4_uIjjjI Cj La aJjtX I 
<-_3^1_L>. , z1j j-jLlIII j-u_o^j ^jSLaj ' '"j^* t L^LiJI cLojiajj jqj?ej>.j (jSLtHj (j-C 

a^jJL tcJI i"*\i *>»*tlj c-iLua^. ^Ij JljSLII L^L^ jju 3j-jio jJjj-iJLa SL^_Lu 

2 LiU j) j-lljjjlLI J . /_- ajj_uj-aj)j£j I j-^ia_l I J J) JjlJ I (j-oAj /^i^. (^^oIL>»j L^j 1 £ya 
CjLaj 1 ♦ U ^ I a-jLLml L^-t-£ jq_Hj (_yOjl d a U >i 1 , 1 CjLJVI (j^£- c_aj-»ItJI jj-* ^-J 
aj 5JLm La IjLAj i^_*_u_>JI L^L>. jj-* <= ^-^ > * lP Lt^ ^LuLoUjI S j j ' <a 1 4_uljjJI 

.aJjLs (J-t-a^ ^^^3 4lu_u1j JU 

(8 JSL«i) ^IJh^VI j» LoiiVI 
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jjJaJI J}L>. (^aj al . ..s'.VI 2uIju JjJs SjLc 4jjIj^JI SjUI i ^1 -y-~ -5 

I o j j a *uj ^^^-uLilLa £y\ a I i --^ 'I ^—II^Io^VI aL_o2jVI gj i i «alb LjjSj L-«jJ 

CjIj-jju jj-a L^J^L>- ^-jLjlj 4jLjLiILa jl^alaLj ^—II^HjvVI aL_o2jV1 31jj J-4-i 
(j^ ' a a j" JoL2_i (Jlj^>-VI jj_o (JL>- i_£L-J jlj-iVI "J-* (j-*-*-^ *J * "b ""' ' " a 
tl .^. A .Vlj U , ,,j" 1 1 j ,^r \ j j ^ ", 1 1 ^fc jl^JaVI OJL& . 4_loL^i2jVI 4_lLjj«JI 
j-ILSI «Ljj£ l (_lujJ 4j^jLS jl^olal Sjlc ^—Jl ^gi Li^ o**'H jj La 1 1 -n ui5 )a .^—jL^JJIj 
4j^jISJI jl^JaVI ojutj i4_ulj^JI 4_o~l_Ljl (j-o 4-i^iLi. 4_uutl 4-J_j Valaj I JLlojlJ 

Leptotene ^j^LUI jjiaJI-f 
Zygotene ( _ ;t j>.jIjjJI jjJaJI-t—i 
Pachytene j»LUaJI jjIaJI- a. 
Diplotene ^^Ij-iiVI jjJaJI- > 
Diakinesis ^""milll jjJaJI- * 
(_, I r SjUjLc (jJoLi-o ljr £ ?-IjJ>jVLj 3_Li;LjjJlj 2 b^"' • -^ Ja_a-pJI IjLjj 
J n i"i"i 3^JUa_a 4_j_Ux. (j-Aj i(jb-iaVLi 4-lL«j<JI aJJt fjC jGj i Lg-b-La (J-<i^*-o 
t_jj^l^j 4_lLjj>JI JL& J^li. j^Laj ■ La "*» SJjLjILLI CjLoaj-u^oj|^£LJI (j\j r-ljJijVI 
i_La_jj jj_c 4Jj)J i ii a L^_]l j J La 'J i(^j>.JJlj— a i y\^a^LM^aj i jS JS (^-> 3jJL*_« 
ljjj-_aj (—j^jIj-IjI jj La II (J^L>. jjnjuJu L^JajLJ 4JjLiIjLI CjL«jj_uj_«J)j£J1 
' '*b ^Jl)"^ d 'J** ' ^^3-*-*{9^J)>^Jl (j-° TTjlj l)^ iJ^^J f* ' ^a-LaJl I 

ajjj/j^jj£L!I '4_uLo 3 ju>.j J^ (jjSJ2 . ajjj/j^jj£L!I 'LiSI-S 3 jl>.^JI j I (bivalent) 
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j^l&UIS 6JIJ9JI9 LUiJI j31S3 

JJ J - ■ la lSj \ I ?Tj)3-J I /y^ A J- L -°3-°JLH cJ^ (j-* 3 cA-^' 4 ^ I '-^rP" JLH **tL)' (J-* 
Cj 1 J_u La j^£j 1 » La_fl <J _} Lu U-lj-ujJ (^ 1 Luj gll 1 j 13-LaJ 1 jj_a * jj>- jq_A I j_A a LtiaJ 1 
jj-uul Cj JL^j jjjjuL) 4-jLqjljI £j_A /_c Juj . 1 La Uj 1 1 r'jjJI /_fl d 5x5 mil ^j-J-C 
x_LauaIu /^lli 4_La_dJJl J_t£. (JjLalLa a^-uj^a^j£ jJS ^j-* ^JljjusJpj-uiSjj LaJ_t£. 
. 4J J LlLo 3 j j 1 ga I S i-uiSui, 1 <—3 1^-La 2 1 fi^tllJ f£ (j 1 J>J 5 1, 1 (j Laj_i_uj_a jj£J 1 L^3 
i L^J j_La ■ 1 c d A 1" ■>■ a JjJa 1_L« f _^ a j_<_uj_a j^£J 1 4_u Lu Cj 1 Jl>. jJ 1 ■*■ j d *" 
(^JaLLo j_fl «u_ualua Cj^jLCUI ■ 5 iJj . /_3*| vAj 2 I jjiaJI g. JL) £_}! LilljU 3v_u.uA 
CjLsJ-jL-CILj (jJolJll i>j_A ^yjCJUj ' 3 La '"j 1 1 HjjVl ^!^-o-Lj 1_AJJlC ' kJ-jieJ 
Cj1_1_>.jJ1 tjr _3 4__LiL_i_u j j * C CjLlLjjlJ J___>.^m ^j 2I CjLjjVI L^Jt ' 5j * j j 
^j-C 5Jj)J___u_l1 3Jl__jl11 c_<_£ 1 j_ll 1 juLlu jj_1__J1 1 JLA (J^'-^-J . aj_-__j_-ijj£LI1 ^L-uLu 
IjLC L-4-J-^ Aj_j_uj-ajj-£_J1 4_j_jLu 3_JL>.jJ1 (J^J-3 <jr^ *(J^° l£ Ur^ J^LxjjVI 
|j_A 2LjL_$-i ^ VI (-t-t-fll uilil jf) j-jLl-JL IjLu V (_j.ll I CuLsjLSLJI jLLu 
<-_3^1_IL>.Lj t^yt-Lt-u J I j g col J I iJ<_LJ__L_j 2 (__>.)j_j oj 2 1 jjJ__Jl j-aTh-l-J . jj_L__J1 

j^^aj) (oocytes) CjI" j mjVl J_£ (jj-SLlj ^jl uijVI ^^.JIJ t ^ '> e^-i *fl^*' 

i3Lj_>J1 3>lfl (JljJo /-_1j 2l ( ^___jLj_-i (_i3 /j-5jJ ^JjJIj (<^^_jL_al_lI1 j-J-C < ** 1 1 1 -a jj j ! I 
j^-Ilx ij __>.1j___j 2 1 jjJaJI ,-___ ■ 5 Uj t7*a L-aJJl i j-^jxu-J 2i Cj Q-U-uJ 2 1 &JJb q\ z\ 

i(menopause) (j-uLjJI ^j ' " w **'^jrr ------II 0--- ^j-^ cTVJ r- L-alll ^jj-u o_uJI f^ij 

j^ljIo-Zl A! Lti-3 >2tl 1 Clj-1-Lt-Uj 21 1 ^j-* 3_JL>.|j pJ-j-IiJ id_j_t____>. SljJLl (J3-^-J ^^p^ 

(j mmj * Jj^?l ^1 ui-ajVI g.-4-jl tj-1^- (menstrual cyde) ^^^p- 3jj_i J^ ^^ 
«L___L_3_i j-J-C 3jj_t____j (j -a j-j U (jjo L^_3^U__j1 JLlC dLvj-II i>JUli ^_a 4_Lu_uj 2I 

I g-3-L-i--llj fQ__LJ LoJUiC Z\ i^Litll ^Ij^O-VI *\ ' L-S >V| Jl)JL?EJ Vj ^ LcaJ&jJlj 

i(j^lJ_>J1 Sljj 3*_a (—a ifl_uj iOjO j j^-I I JJUul Sjij-ill 4j-U-tJj 2 1 3ljj JL^IlIS (j_<i_irt_j 

t 2>jji^Li 1 jlu ^La j^jJI 2UL>. ^ Lai . jujl^JI ^LSLil ^j^l 3lj_JI (jj^Jj 

. gL>.jj^-nTuJ I j-<J-C /^l^- Lj-*^- 1 "K J ' ^ * I- 3 (j-° ItH**^ 
^J LeaJi /^>" t^JLuj^jJl jjJaJl jJ^Li* (^LiSLj 21 u Cj La jj_u j_a j) j£LI I j^Cu-uJ 
Aj_i_uj_aj)j£LJI 4_uLu Ca\ JL>.jJI l_AJU£. jJUl^ *{jT< uilll jjiaJI ^^ dllii w Lcaai 

Cj Lo j-j LSLI I ^y-uaj-ljj iSljJJl (Jj>.I^ 3j-uS 4j>.jju 3>xauJLqj 4 „ J **j j ' ^ A 

CjIjl^jJI (-_alj-LaI jJ^. L^iiajU j ^t^^'a ir-jUtil L^2VjJl 3j5e_jIu LajJX. J-^JJ 
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(j-SLa-ij j j La II I J_A (__£ Cj La j_<_u j_a J) j£LJ I ^JLC tcjJs^Ilj . a ^_*_u ^a^jSJ I 4_uLu 
JU JL>oj i^-jljjJl (JlJujI 4J3jJt_aj 4 4_lo j_*_u >^jz^jSJ I Cj Lfej-tfuTJ 1 J CLjIj-jjlIJI <U_ulj_i 
a j_i_uj_a avSL1 1 <3_u Lu Cj 1 JL>. jj 1 till J Julj ( ala-usu . 4-u.Laj 1 4_o* Lu 1 ^j_a 4JulI 1 
CjLjL^j jJLuj 'Jj*' '^" ' "j"'M jj-LaJI JjJU£. (Ji-jCi^ JjJlLI *1jIu_u1 i_kaj>. ^^JLc 
c_)LLa_9VI ^LsoL Jjujj La_Lu i.j1jIL<_uV1 dai* f-^J-* (jj-^ ^ ^ J-^J-* JL>^-^ pj-*' 
(J^Ln. > gia 1 La (j-uSLc 3 j j LeaJ I GJJbj . 4JuLaILU Cj La .aj-u ^a^j£j I Cj \j-la^j^u-uj 
?*_^j_a j_fl Cj 1 j^-a JjTu-i-uJ 1 ( d-Laj <aj '■^p* ' w J"* - ALui-5-O'U i k> - "j"U jj-LaJ1 
^—j-jL^. (jjJ^. cl)LfcL>ijV1 (Ji /_fl Cj Laj_i_uj_a j)j£J 1 pj^' *-i*uJJ if.] cpLuiX] i ^^ 
i4_iL>J1 w ;k* a ^LsoL L^j->iJ i^yl^. 1 J-A a jj_u j_a jj£LJ 1 c-t-ujj J^.L_uj . 4-fl-LaJ-ll 
j^e_j jLtiaJLa i>Lj>oLj Aj_j_uj_aj)j£LJI 4_uLu SjLjvjJI <j_a Jsj^ (_p dJj^o \£jj& 
jo— i_ul a J-j-u j-aj)j»S_J 1 4_j_iL_Lj 3jLj>.jJ1 (j-° 4>-^ lH Lt"^ 3 ' '^^J-^' l^. a 
. jLualo-^LJ <(4_uLu» jt ((3jL_u_aj)j£j1 «LuLu 3jL>.j)> 
J3 J i4_i]_>J1 w j La 9 j se 1 CjLuLuJI liJj^tlL] <JjV 1 ^LuaAjVI jJJ-ll I<AjJ 
.CjLLjjsJI jj-* ^-Ciitt-i-uJ (ji^. 4_jjlbs_a (ja£ja i4JjLaILaj «L>.jJsj-a Cj La jj_uj_a^£L1 1 
iljj-fl_a ^—a j_i_u j_a J)j£j 1 JJulJI Q^-i i4_u1jj_J1 Cj La j-U-L 1 Tr'j-ijl (j-* ( QJ - J H'- J i 
■ ' d t^a 111 jyfl j_uj ^_aj^£j 1 .iJUul (JjIbtJ jjJaJI I JUfc 4-iL^J (j-^ 
tijIjUvVI 1 d-LlieLjJ i(^j)j_J1 jQ_Ja_uJ1 jj-la ^^ (Jj^ c^^"^ j^oiaul Lat 
^j-^ « J (jr^ .4_j_>J1 fl^JVI e_9^Lo*L ^L^lII jjlaJlj ^tl .^A'tVl jjUtl ^\j 
i^^jjLJI ■ t*> i ujUXI JJ-1^ (jr^ 3j-tl/l_j_a Jj^tl ^jJl ua_aj jfl jjiaJI ^jj (Ji^JU plj_)VI 
^^^LuJI j<u ^L^lII j<u ^jJl <^>niV1 '.jljls VI *__ujj5e_] ^J-iul j-4-i (J^j->-t H.^' Cr^-i 
.^LlJI Ja 1 ujlUI jjiaJI tjr 5 r*jJjJI J^9 ^LlJI (^JU^_alJI jcj 

o^Ui ^ijiiJii ftLAitH} -2 

jljJaVLj j-4-i 3lj_JL^ i t _ r La_»_>JI aL_o2jVI jj^. 1 kjgjtja 9-^^ut ^\ Jaj».^U V 
taj 1 tt^jVI 1 JLA^lr i ^ r La_L>JI aL^i2jVI 4_uj_*_uJ ^^-^I ^ '^J V 4JI VI t^jjul2l]| 
i^-JljIL^ 21 1 a I < ••* iVI jj-* 3j^aTn-u-a M-ilaJLl /q_iL>JIj i^—jL^JJl jjJaJI j-jUjlj «Lj2 
(jLiljJJI -n 1 ■■ 5 *"j i4_ul_u J^ tjr 5 ^jjJLuLajj^LII JLuaAjl ^1 4jL^_JI ^^ (S^3£3 
£yz S'J- 5 j_p (j| La_ij . jn ^" ■ - ■« Lajj_uj_a^)^ JLuLa^jS (JS 7e-i-uaja ^J-J ?*-Jj I jj-II 
Jljlo^l fiLjlaX. (ji£ 41a\£ 4_j_ajj_oj_ajj^ <^Cj_aj?E_a /_ji^. £) VI L^-^* ^J^ ' L^i - ^' 
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.aiaK 

^ljoi.21 a I 1 u-S iM I =L»jj 2I 5tjljjJI (Jl LaAjl CjVL>JI -i la « a (_y3 CjJLxj 
(_gj_L>- a I . .. *il lijJLxj 4-i^L>. CjVL>. ^^ 4Ji VI i^lill A I 1 .. SiVI 4-jL#J ( _ ;r 3 

c-lj.VI. a\l"-i-l 1 2jjl^-tl -^"Ij ill 9 ■' * j y~ a 1 khjejj w aj 1 uj aj^SJI jJLkJI 
Lj^li. Cj^Ij (_p3L^>-l /ajJ 4-lsIjJI CjLJ^4-ij>JI CjLjIj CjLjLjJI (jy^ i(jjil>Jlj 
jj^JJI J_Lc <ijJUa_j La ^j u-S c (_^-l^. ' /I Laa.^1 1 3j'"i 1 11 a SjLsJj ^ fljj (_;^-l 
J^llajj Lgga-Jaj «l j2 =L>JL^5 ^l^li.1 a I mSJl JSLI *-Jj 2I Lj^M_>JI w 5 jJ ti^oa. 

. (\_«LpJI 1 gale 

(9 Ji- ) wLftft?! 

(j-o c_ij-5_j Lo <J^L>. <-jjJLs (^Lls ^jl>.I (J^-1^ 3_}Lc - _il uaj. *1 tijjL^j 

i4_Jaj^AJ (j-<iJ->»-Ii (J-"b (Jl^*-* ^-^-J *J^"' (J-^hP" Jl^*^ J-'- 4 - 1 c?^ td (>>j^jJ1 (_yi3 
Lj1j_j l_jfcJ_Lc JL3e_Hi_3 w ^**' ) I JL9 4_tiaj^jJJ ^liJI ^IjILi.VI a\ ul2 Of I (JJ^J 

^jjjLjj^lj 4Tl<-uJ1 Cj La j_i_o j_a jj£LI 1 p ui-SJUfl 4-xLa-L>JI CjI al i --^ )VI LaJjlj IjLu 



CjljU>-^JI j j"h" L^jl Lij^jj i,_jjLji J Laj (_^ CjLujJI q£u !M-j1s I i a K~ 
(JjUe-u^ij . ( _ ;r r>JI (jjISLll i4j^iallj 4a».^Jjjj_Lill CjLii^ill 3jJL>J,l 4_u^/Lu/2l 
0J-A jJL^ajlj ^J o C J Ci-tSj-J jj^. 3<_i_ujt i>jj ' * > l_3j-»jj ^jl ^J I eaAll I JLA ^—5 

.2Lulj_9JI jl_all 
I iii i 1 .<>LLu (jl jnn LX j • -^*i"»- ^ ^^^pajjtj p j-ua^ a 1 1 Lu_>JL»_a I JLu l_3jj_uJ 
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OsjIj^JIg qUjuUI 



j-^SJ^^ 







JluL-OA J^ 

(J.S ■ 1 c 4_jjIL>Jj d-u^usJLl 4_Uajj_jJ1 ^—A 3jsj-a_a 4_lL>. ^j-* cr** (j- 1 ^ LP 
CjLojJjlLI i>J_A tjy jG ,3jLjJ_>J1 Lj^L>J1 (j-U^Lo ^1 4^>-jJLlj 4jjijjJL1 dLft-LltTJI 
jjaj3.VI i ^ .^ ' tl j d ua-ja-Jl (j-* ' fl-t^aj . . jj-a-J-^J 1 j ^ Lcajfl-J| (j_a 4_jj1jjJ1 

CjL_U_x_jj_lJ1 ^J-J (Ji>.1jU Cj Lo j_uj i4jQ j j£LJ 1 tjr 5 4_jj1jjJ1 Cj Lqj U 1 1 QJJtJj 

(—Lc (j_aLi_>Jl ^^Il>oj ' ^ a u se ^ CjLajJ_*_« Cj Loj_i_oj_a jj£J 1 £JLA (j-* ^>-'J u^ 
(J^L>.j . 4jJj Liux Cj LojJjla 4jCJ-<JJ?E-0 (J_4->*J i ^Lj Lc-o Lajj-Uj-CjIjS JjJ^ '"'^J ^^Lj 

(j_a tl^ **' c J q T A C?~^ ^^J*-^-^ d ' ' «a >■ \ I d '"~VJ, tSjH^*-* ' d ' ' ^ ~*~ L 3_LijUfl_Lj! 

■»- j 5 1 **' 1 1 «1_j_LjjC ' - ^* 1 tJJ-^^J'J <: '-'-<- 9-^ L^JUl Cj La jj_u j_a j) j£L1 1 (j-° lt^-JL)^' 
. d . U i v 1 1 i"\\ a\ , „si \y\ \ ^cju dJjLalla aL_uJlj1 CjLlLjX. 4J-t-u.L<-u 

L_i_Aj i4_J_Lu3 Vl 4-U3EJJ ^jQ Jjjl ^-O Jj^-1 1 ^JUlJI (J-oAj ^CL>»jLiJ1 ^A_X_tiJ-»_J 1 Ltl_^ 

LuO jj-a j_i_o j_a j j£j 1 JJulJI /^ic. i_LbLfl_>J1 j_3 /_La-L>J| a! ulSjV I >A&>. (j-a-^J 
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jjI&JIj oJljgJIj LUsJI ji!S3 





1 




^K^t l aL^VI :(7)JCi 
0_r»o 4^>*jJsjJj Cj La j_<_u j_a j) j£J 1 3j_&l_tfu_a (^A -4-1 'J"^^ L&3-^* L^P* (J** 3 

4jj1jIlL1 (jLj-l^ajI £j_A L^j (J_uaHj (_yOj| J^Lillj i Cj 1 Ji_u La jjj^LJ Li 
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6JIJ9JI9 qUjuUI 




^JIJI^VI ^L^VI :(8)J<Li 
0-* Ji9-^ ^>-b *i£>** 6-* U3^ ^L*i>^ J^ '^J-*}-* <jAi>^ 3^^ 



SO 



jjl&JIg oJSIjjJIg bllsJI jJISJ 




?C_uiJLl]l JlJLJ AUl 



SI 



GsjIj^JIg qUjuUI 




tc-UUjuI Jljlj Laj-i 



Uaj 18 




•K J 5 fa 1 1 Jl*J t^-lg J j '"' 



(9) JSLi yl3 
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jjl&JIg oJSIjjJIg bllsJI jJISJ 




■ w I ^ l" 1 1 L \ )| I )_jj_tlu 



19 



(9)Jli ^Li 



* ft-LuJ 1 1 JJt Cj L>- j J «_j j 2 1 Cj 1 Jl>. jJ 1 (JIL4-1 j Cj I a - "j'^J ^SLi-u 
4_lI_^j)jILuJ 1 JLclj-dJl c_«_jjjjj (J_coL_uJ Sjjjuaj 4_jj1jjJ1 Cj LoalaJ, 1 Q>3eJ 



JJ 



6JIJ9JI9 qUjuUI 

d_Lj_*_a 3j)Lo r"L_ul -^Lh? LaJ-i-tS . 4_jj1jjJ1 *j luil 1 J I g^l^ 3 ' J J ' C? -5 JLh^*-^ 
Cj L^-lulTJ 1 jj_a «Lcj-<jj5E_a 3 1 j_Ll 1 i js>- I JU (^jjJJ 1 ^_y^A L>J 1 JjlLaj 4 «LjJ_>J 1 i js>- 1 JU 

(^J)J_U 1 (_>^a-a L>J 1 P-U-jV 3 * J * '"' S J * '^p i>4-J I tlJ M * '*■■ J 1 (J-* <-^-> !-<-* ^ JLC (J_<a_JuJ ^Jll 1 

j-j>.I (—Lt-^-ij t Cj Lc-lulTJ 1 w-usL^t-o jj-* CiLla SjulJ JL>.1jJ1 a jj_u j_a^^£L1 1 /-ii 
«bj J) juuaJ 1 J I 9-1 1 (j-« CjLla fiLcLLuaJ 4_jj1jjJ1 Cj1>jLuij1 CjLljj^>J1 (JLUj /J»uj>J 

^J3 Li^-o ljj-i CjI_Ljjjj-jJ1 oJUfc Uajuj 'UJ^J "■** LaJjJLCj 4_j_Lua2l (^paLi^- 2L1 

. L^JjJU p 1 n>ll 5l_o^ V ^^ylLJI 4-uLuaaJI CjI_Ljj^)-jJ1 tp ^i^. ^Ju-al (jH ;j 1 yj »o^J Ij 
(J^^il (^r^. 3Jl>.1j 5_Cj_<jj?c_a ^jJI 4jjJ_>J1 » )1 LcaXI T-Llj^ ^j-^JLH (J^ ^ c ' *" ""* *J 
Ij_lj Lajulj iSljJJl (Jji-lju (^j)j_Ll1 j^a-aLsJl (j-* 3 L^L^aj (^J-Jl CjLc-lL*TJ1 £ya 

(9 JSLtTu) 4_luIjjJ1 5j n 111 II ^jjl IjLIj-uiI 3-jJU^V| ^U^Vl *-*>• 4_lUaj 
L-j^lLaJL I tj\jjj-Al ijr j-uLi-u 2I (J£La^J1 c-i-jijj (_)13jJlI (j^JLulII jjulIIj (J-uiL uHJu 

CjLLl>J1 ^—3 3j)jj>-jJLl Ci Loalai, 1 7- Li-u-lh-u Li CjL<jJ_>J1 i>J_A ^J-^J O^p* tJJ-^J^' 
aj^L)^IuLj_uJ1 ^—Jl L4IS-I jftj (j-*J i dL £r L £ > * 3J-^r^ ' ' ^ *"' ' L3 ^ ' l^-*-* (J-'-^-'-«-uJ 3 j j < <a I 
j^PsLjj^ 21 3*_ujj>o 1 ^j'^ ^Hj d 5 iJkaS JLiJUX. (J_<jjl1J (aJjJjjjI^JI CjLu-iiC. /Jj\) 
(J_i_u_Loj_j jj-* g *—iJ-^-*'- Q 3jL>*1j 5> d ui ^--11 j _ 3 _u_al (^ia-aL^ j_p r*llbt_j . 4_j_Lua 2 1 

«LjJ_4-C (J^L^ iJjljjI (J_ua^t_j 21 (j-^-I d ^"> fl ^j a uj jM * "** ■^5 3 *5 ' ' ' ' 
cL^jj-Laj LiU J) t Luj-uj 1 (2>S_4_) j i d a '" se ^ 3>j2_uj 64 Jljv jj cUz_lSj>J Lj J . ^-uu^Tlj 1 
JU>. 1 j j^—Lj-a I (_>ia-o L>J > a luJ 4_j_uj>.^)-ijj 3 JLC LJ3 (Ji (j 1 l_Lu3j_5 jiJ3 i 4ia_u_uJ 
(J-SLI ^ a uj La l^Jj * d ^ JJ i), - i -^- J ' ^ A <: '-^-4!- a ' (_paLcj>* I ^Ji-Jjl >afldJ rdii 

4-Jt-t-u <_L-Lj-a 2l ^PaL<i^>. 2l J)JLC 7c_j_us2 i JLClj_SJl jj-a 7*jj ^-JLusl j_)ia_aLv 
. L_Lj-al l_Ua_aL>. ^jj uisil jUloJuJU l_sL^ j-i£ tillj) Jljj Vj (16= 4)j ui£ 
JUJoelJ 1_Aj^jj V 1 ^ J^^' er^- "-^Ij^ ^^Ij 51, ,,!,,, ^L^ j La * 1 , 1 1 JL^J LajJJ 

sn 



jjl&UIS oJljsJIs bUiJI j31S3 




La 1 JLAj (64 = 4)3j-a_il/ ^j^TLt-uj f-Jj' lJufc (j-o ^lIIjj i t _Ljjii j_^a_aL>. i j£ 



J5 



J 1 11I 1 imILi 4_lJLlo2| (_p=>L«j>.2! «_uu>o «L^jjLij iJJaLJLj (_gj|jjj! (_jia-oL>Jl I JL& 
(jjjl_<j/2l j i"i ■> J (_£ jjlj <j-Gj|j_jJl «(_gj^>J (j-Ij^l (JSL4JI ^j-i-JJ (j-UjJlJkl -JJUlJIj 

.£rtJJjjD (j^lli^JI »(^>>JI (JiS^J cr^ 1 
OJLjJ-so «Lx_uj 3jjljjJkl '"'I flj^aJI iQJLjjvjjILuJI JlcljJLJl J 1 nl 1 iU -i^=J 

d JJ ^ ' ^ ' (J - * ~>^ C^- ^ ' ""*^J ' 0.3^9 it— £U2l /pi MlJ i(j^-UL]1j J * Mill 

p 1 n-%. (j-o 3jL>.lj 4-<ii- (jr^ 3jl^>.j-U JLcljill ^JLC jJ^9 JL9J . 4-jjv^Jjjj_LiiJ 1 J 

dJLLj (j-4j) 5_jjj^iII cjI_Ll>JI jjlcj i3jx.Ljs <j-u^Lo 3" . n iJ l\^x-i (jl < ..Wl 
l_oJ| «L_iL« /^-IJ ^ i ii q^ jj-* * ((j ^_ J cl^-JJLH 0i5^ c?~^ ^j '''^' ^-iL^j-^Jl 

pi i n ll CjL>.j^ jj-a ^L^,^ <i -g-a «Ul /jyi^. LuLj_a_p (j-\_>Jl jj ' eaj (j^Lx-JJ . (j-\^>- 

,_p3jJ(Jj 3 ii 1" -si, 1 p i n->Jl «lj^>-l f^LiV ^j^Lijlul i ii tl (^1 3_oLl*jSLII JjLj/jJI 

. sLuL^J^UIj Oj-SjJU 4_uLl>J1 l—iljLksjJl (^rl^J J-O-Lll (jr^ SjJajjjJl 
4 _ J3 _S_! al i u-5-iVLi 4-lL>. CjIjj I gK i ' kc LiiaaJ I jj-o (_gj|jjjl jjia-oLaJJ JU V 
L^j^ILr»o (Jill 4_ulj^Jl Cj La^ U 1 1 (j_« 4_ui£jl jj-oAj /^i^. ^^3-^ ^^-^ lP J ' *""" ' 
*U i*(_gj^*U (j-UjSLtl (j-Ja-iiJI (Jl t^aAjlj i ^ <~ I . v.*. 1 1 3_lUx. Ij^jjj ia^/1 3_lL>J1 
' Jag3> (J^-l «Lg_4j-U 4_j_Lo* j^ILuJ 1 JLcl^JLllj '"" d i .-j Atlj jC , ,.tl CjLjjj>. i la u >J 
(jl JLjJU>- (jLljjj>. cGjjJaJl i>JL^j (JjSLjjj 1^1 ir-il it-ij--. J^ cr^ L^i^L*^- J-° 
?(_gj_>J jj1- 1 >S>-i' ^ La j -- II (j2 liJJij i^j 1 ir^^il *(_gj^a_L! LoLxj (jL^jLiHo 
(j^L^j aJLc <■ i j i ii \ ilLIJL^j ijji.^U LtxILo L«jtjL>.| (JjSLj r-jjijJ.1 (jjj_L>JI 
3^J^t_a fiLfl_jjJaj zl ^j^->* ul I ^ tiaj * 3<_a (jljIlBzl jj-a «Lj_Ll>. jijILuJ 1 JlcIj^jI 

0^ '"j rt J (J-U-M ,^"14 jjJjUJL^ jjj JLuLajjS /j^£- (jl JUJL>J1 ^jLuj^Jl ^J-^l^tJ 
(J^ t. 1 ittju itj^-"!-*-^ 3 (J^jQ4j-u4jQ5>S Lse-t^aj ^jl (jLLUj zj '^j^* lj 1 I j Lcaj ■ i 
3_aL^ r-jjijjj .(_gj_L>Jl al 1 ■■ S ' »l 3_jL^_i ^jSs 3j_jJLj>. 3_j^JLi 4-lL>- (^1 I 1 j *" 
^1 , i^aJVb djI-^-tl JjLjj LaJ_i^.j tgtSjj-IaJl tfJ^j jj^juj^ilj O 1 nil diLaj^u^aj^SDI 
w I C 3jlj^>.j_Ll 4_j_j1jj_I1 dll—aj L«JU (j_o (jLL^jI .^."11 (jl "1 se mi II IjLiJ 

i-dJi cjjlj*_jj 1 (jl "-"^ >Vu (cjI j_uLojj£LIl) =L>.jjij_Ll cjLojjj/j^jj£L!1 
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j^l&UIS 6JIJ9JI9 LUiJI j31S3 

^j-aLpJIj CjLUaj^JLs tdhMi>J1 Lj^L>J1 IjX. Lo p irc*JI Lj^L>- ^L^ (jJi^J 

3jsj»a_« j<_LaL^t_a /^l^. 4_=»oLJ1 Lj^L>J1 axLuU <_y^-J a Lj_£Lua3j Cj Laj_i_u j_a jj£L1 1 
i L^J jia /y±£. JL>. I^Hj (-Id 1 4_u 1 jjJ 1 Cj Laa-btJ, 1 j I) Cj Lajj_uj-aj)j£j 1 (j-* 2 JUj»3j 

. (aJL2j Lo 



jj>-VIj ij-^-t-ua^aj^SJI .iJUuJ ' a ' *-» * rt 1 itJLxt i^uJLUa ^ rt ' "^ ^2h Sl^JJl 

/- La-t>JI a I uiaj>U (JjLa-a 
^JlLa-s L_a^_<_ua_aj)j»£ ^j^j ,".<-j sG^tj (^l^. 4_]jl_u Sl^j Ji (^gallsclu n till jj 
i4j.}Lu£.VI ^ j g 1 n->Jl Lj^LJJI u^ iyd^^>.^X\ (j-ux. j^t>J, I (j-o 3jL>.lj <tcjjiJ*-a 
(j-o 3j_j^_3j 1 4 fl-lXse a Cjl.iL.3ol «_j_al_>J,l aJJt J" a" i u dllii ^1 M^LUsVLi 
Cj!jI_>jVI oJ_& (2H^£j t—iLu^il JL>.|_j . 4j^j2Ij 4j^aVI i4_LljL>JI Cj Laj U II 
(j-UjLallll {j\ja^-i-j^jaj i j£J\ ?.\jj>.] ij\j ^Jjl t"il1 j^ i * 1 1 j_A 4_iLL>JL1 c_A_p1^pJ1 jt 
LaJ_c£. j^jjlII CjJLxj .^Ij^i-VI ->! i .. SiVI 4_lL«x. 4jI JU ( _ ;r 3 I 1 j '^j"' a ^ J-ix 

, I ^ j»ul " A^i j_^. jjiijL«jJkl £f\^zj-i-ujjzjj£J\ ^l£(jjj (jLjj_uLoj^£L!l j-iJiSJb 

ljL>ol jl VjLlj I jufc Ji-4JJ iSJjLcHo *jj i aj Sj mSLUI i_aljiaVl aLs^JI (<sj 

.(II JSL<i/) 5J5L*ll.l oIjluLojjSLII L^Luo i ^jl\ cjLa^ltaJJ Ijl;jl>. 

( _ ;r j>.jlj_II ^J » II ^ fl-J-i^a-lj (_yi (^Ij-li-VI a,\ m-S iVI d _i g (Y>T (j_*£Ljj 

» )1 ' a> VI (jl l_3jju jjj: tj 4* )l t ea3. VI /ftHj LXL>. K>-J~ ' " j ^*JJl Cj La^j_u^_a^£JJ 

JJ_«_II d ^ <•! . a a I J_A (j-flj '(j-^rH*^' ^iJ-4 ^ '^*JJ .' ^ ^ii -1 - i ^- :>,J ' J-* 
7r a in jJj '(J^J- j_j-!j (J^>- (j-°J -ij^ C^i -L^ (J-° t ^- L J'-' J-^J i ( _ ;r ojjj/jj5j^£jl 
Ja S 3 (JLljvI 3j_JuC Jjlj (_gj mi j II -ij-ill (_iJjH>-V CjjJL>JLi I ac I ■ V»~ll IjL^J 

«L2_i I j j'^ (<C1j ijr-^' *LuVI j-4 (jJljJli-VI a 1 1 ilS iVIj . Lojj-ujjsjj^ (46) 4 _ ;r ic 

.jjxl ^—Jl ^J^p^ ^j-a LljIj CjLa^j_ua_aj)j£jl ^Jx. 

jj^j cjLail^Li-VI jj j La fjJl 3_jjJJL1 <_il jiuVI ju».I jj* jj.nll (j' '-o^- 5 

ji'-j SjJaJ fLDI (jja JU V ^Ij-sVl t>j n^jLa^llo-VI j^iaJ (jjllll <- ijinll 
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6JIJ9JI9 qUjuUI 



a c \ ua * i 



J La j_i_u j_a j) j£Lt 1 (j| L*L)L_u Lj^j) i^lj-o-VI al ' ■•* i jf| 4_jJl (^ji^. 
tj-Tf>- i n i (j^£- 3j)Lc (JJal^u cLlLus 2I «LlL>J1 ^jl Luj a! ' "^ i3f I 4u1 JLi (jy^ SjjLc 

_iJL_*_Jl jS-l—S-J *_a t ^ ^ 1 , 'ss **r 1 1 J_*_J 7C_OJ_J ^-Jjl fj ) C <l- L-L>. (J-S (J^J**' SC-J m-fl 

t Jl-J^jTlIi-uJ 1 dliU'ifl^'^dU ."j a Cj I Jujl -«J)j S. 1 1 g. UL) u-u-ui-1 Luu ^_^j_*_u^« Jj£j 1 



[pSVI 4-^L-C cLSf jj_y»JI 




i a jj_u j_a j)j£j 1 4_uLuJ1 Cj1JL>.jJ1 {jj^-Q MJuLaluJ Cj La j_l^ j_a j)j£J 1 jJ^ILSj 
?T'Jl3* ' i>, - Jk - A J Lca * *** t*- 1 ' L^ 1 Jlu Loj£j,£ *l3^"' &^i J J Loll j j^jjlII JuJLtejj 
J^ ^j-ljIj-s tlhi5^-^ uj^' (*' ' "^ w 3**' Ui ^ jl^H jT* ul <uXI ^ ■ La 3 II ^L>uL 
. (j_J JLu Laj)j£j 1 Cj 1 !i Cj Lajj_uj_a j^£J 1 jj-a 3 JL>. 1 J «LCj_aj?E_a /^J-C ^^IL>»j La_^_La 

J£LJ (^rtjaSLtl ^ ^^ ,",tl jjjjluLojj^LII JLt-sajLiI tjr jliiJl aL_o2jV1 (J^L>. r^yj 

. Cj La jj_u j_a J) j£LI lj (jVl t — a-iuJ /^i-Ii Cj 1 JLu La J) j£L1 1 ^j-a 3jL>.lj 4x.j_aj?e-a (-jlc 
. 4_u1jj_J1 Cj La j-U-l 1 ^j_a 3jL>.1j 4-Je-uU-l 31jj ^p ■ flj U 1 JoL&j 
tl ,ss A )| a 4-Lil ifl-ca£ 3 j j ' <a 1 1 Q ■ aAlI Cj 1 JLu Laj^SJ 1 jj-^ 4_iLaX. q\ 



L^ 



LjI 5_jL^_JI /ji p I" 1 ul 1 .1 4jj1_Li 3Ijj Js (j! (jJjli i^^liUlj (Jj^l dyi al ■ ilSjVI 
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jjl&JIg oJSIjjJIg bllsJI jJISJ 

(^.jjljj^ (j^y^j-J pL»^*"i jlIcj .j^i-VI L*jl>-I 4jLiij V Sju^a i_i-oIjj (_ji^. 
Sjj^a 5^lj3j (jj>Ia £>c j»V! (jji Sitx^ij <4^ (^o jj^s (>»#>■ Jj^Ja o^ 

. 4_jj1j^j1 OLa&Li 11 jj-a J - * Allae rt 1 ij\p ^J- 1 (4^ji mm 11 (Q_i1jjJ1 1 Jlc 



$9 



* 






{jJb jj\ I n 'iMJ 4 JQ I n-^JI Lj^L>J1 ^^^ (Jjl-^LJ 

jjLCtll jjl jJiiJI jl i4_u1j^J1 Cjlj-olaJI 4_Jj)j_4_u_a a JlC 

i«LaJlbt_a L^Li* ^—3 ^ d ujc a CjLLo- ■ La i ■■*" ^\jla O-Sj 

7cILaj CjI_Lj_>JL3 . 1 3 i "^ Lj^L>J1 ^^^ 3j-La_u_u djLjJT 
3jJa_u_u tc-jjuLs 4-La-ml aJ • d a 1j "■*• 1 1 Lj^L>J1 ^-3 JjLijj 

.(12 JSLi) Mia f^LJL^ j-«_J1 (j_« 4_a_iL2 
41 



OUuUlg 6jljgJI 




p Vlj 



,<ll-, (^AlfHj}-^-«-^U. f l-ii..,kV~<l.^:-- .-.I , ^-, . ..I I y- v ijl^ ll^-.lj^tl J ..1 







^ ljU-*< W'> •i*T* J J-* 












tLp.! jS^il ojJtl jj^Ij ^Ij^VIj 



SjLl ^ Lol V! 1( v^Vl MS 



J^S_U LUl 2(1 t(jJJ-» 2 I >i-J (J-* i— JLOJ. 



-aJI t rti^a u_i 



— LH '-^' O - * C^J^W 
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jjua_jj i4_jJJLLL1_i I j*'* (JL2j i_d-L>JI *j 5 *'*» .^ji-^l (j-o i£^sl Ui^ ^-O- 1 
3 j U~U cjI_Ll>JI (jja jljjlkJI (jl VI iSjl ua j^lc. 3-^aL>. cjLLjjv » • T- — 1 1 . i_<Dj 

^J ^" *^ , ,.a L$_La LLo. jJj^j 2l JL>. I (J-4^>> La liiLs . 3j-jla^>. (^palj-al ^—11 t^-Sjj 
Jj-Sj LoJLulS ...JL«_o~VI (jlr J^Cdu I JLflij) cULaJal I a^aj ^1 0^-*^' \Jl& 

lLLI]} jj-u-uj /.50 ^_a> * il ' a rt /J a la j^_$Ja (JLi_l>.I (jl (j-<-*-> (Jl flla 2 1 ' gtx^aj 

. ( I 4 j 13 JSL«I/) t_i I "->" Jjiia ja^laj LUj_»i 



(J J) Lill kj 



(jjjwtri 





I 




(Jj)' 






I 







<J^v*> 



4_oj_JS Cjjljl jl td j » j iU 3lj_ol (j-o r-ljijJ! (»j^ -iljl La I l\La h_JJ>-lo Jj-io 
j_a2lj i'/50 jj* <U aIj^i J Lola I j^Ja JLjlo-l (jLfl ^ < j i U (_Lr>-j (j-o r'jj-!' 

jL^>J 5_JL«JI 2j,,i;ll ojmi (j^i /ojLjJLij .i_\jLu a! bVjt JLoJaVl ^L^l «.lj^ 

(jl (jy^ Jjj La-" l*Lj_JJ-ul Hjlj^ OJ-^J^ fi)^»l «VJ-fl> (jLul ^ « J I II (jJI^JV 



4$ 



OluuUlg 6jljgJI 



iiiVl I 



JjjMl J*W II 



D- 



-O 



^j^ m di 6 i 6 6 u ti 6 



(^) Normal Female -^J^ jj\ j I Normal Male ^A> ^5"i 

^^ Polydactylous Female ^_ Polydactylous Male 

S_Ui» Si«al iUlf iyvi : 14 JSli 

' ^ I Lgau 1 ^J)^_J1 j^^a-aljsJl ^jl LljS!iJ 4(^\_>J1 c_i_o^j (J^. Li^jju ^jlj {j-Lm 
La^j i_ix.LUajJI 3-j1«-C J!>L>. - I laj. I CjJLso JLSj n_g^l>JI ->l i ndjal 4jI JU (^ 
dJJi jj ir~i~ jjA_ajj ^ » j \ W 1 1 (^c La 4jj.jJU i alljej <j^*- JJ)6^ (j^l LSAjd 
Js^jlj LtL>. 4_)i z| i«LLa cL^- i ii 1 (J-oX. (J^" 2 L>-LLfl^s JL>.G (j - ^* ^JJ-SeJ LI ^i-jU-a 
4j- i ii t L$JI (j-a («X.jJLl <_jLjJ! •» " flj 2 I j~ 1 1 C (_^jJI 4j- i ii ill (jl JU>o Cj-uJI ^1 
JLJS L^_il Jlix-iJ 4J- i nill aJJt JLa- i"i j-& jjj_c£. 4jJI T'Llso Laj Jj^ ^1 (JJ^lIo 
tiilio' ^1 ' ' ''".'^ ^^J-^l o^-*f '.'j'^' 11 <j^b .J-«JiJJ 4j>JL^a c.tji^I 
t_jj^lll w a J i a -- ' (_^ill -I U^VI'a . ..^-LLiU t-^Li^j \£ 4-jSLli ISLlo flj^uaj (<sjj V 
Ll^L_>J1 (_£ ^j-_>»j 3* <i **< i (i a CjLlLj^. (J^L>. LffcJLu (^S-4-l (j^*-" ^--iL L q- tS jl 
( _ ;r Lc OJLcLtuJ V (jJ-II (_)-^3ljjJlj l_!^-L«JI (j-O J-i-^ (j -0 llH'^' ^J^ 1 ^"""'! £ ^ j, >J' 

.^ULJI 

ul 1 1 nt ^jt VI .i_3j)j-*_a t. m i n (jj-i (jl i n i V I JU£. Cjlj-aJaJI -n la * rt CjJ_>»jj 
4^LtaJlj i^jm i ntl 4j>jI/2| L^lo ""'lj fllaJI dim) S^Ljj ^1 i^jjj J^ ^-y-*-° '^HTh , 
. LivV di! j 7"j-«i tPLj-^ Lo^ 4_uL*jSL!I jljll (j^s j_uSLIIj i4jj jJI 
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Jj-jLLaJJ O— i is>- it_J2M (j-« CjL_Lj_>J1 jj-a «LCj_<jj?E_a (-jLj *^-i^>"J O-U La \JJtj 
(J_c_«J1 £.J_) J-t£.j ia 2\ £ya (JjLjJLI a j_i_u j_a j) j£J 1 /^ic «LajJajJ1 (j-oAj CjLLo- 

J_c_«J1 2 L l^3. juHaj JI^^Vl J^ ^j . ^LULc j^-VI ojSLj LojJ^. J-cjlI1 

<La-uaJ| ■ I U J j g la J i-LA-L-iia J^JLj LaUX 1 £ruj->rtl JL>J (j^i i, - )L ^J L^^" (J-* 1 -^ 
(L^JjU d-Ajj mi 1 1 cLLuaJI j^iaj) 4jjt_uia]1 ^ a-Lcaj| w aj scj 2j .4J-oL^ JljJLt^: 
ii jjljjj jj-a J_j 2i j-j>. i ^—ULjajj ixJSjJJ (j-u-^J /y^ (jLLj_>J1 ^J La *" ) LaJ_t£. z\ 
i— 3 AJ (j^J d u^a^fcJ, 1 fiLUajjjJ 1 j _ T 5 L*_<Cbfc-i /^-I tj^j- 3 * ' M^ (j-* (J-I^ Lc- cJ"^* 

4-Aa-ui^a CjL_Llj>. <^_ljL4JJ ^J-*-^' lA- 1 La LjLj^L>. ^laZoJ (j-* f Q - i - J H'- 1 ^L^-t-at 
I g * 9|j ^ ^j ■■ d i ■ 1 c j L^J d_LiL^A 4-iaj Ja CjLLo>. lIJLLa £j\£ L1LL> /ft-m3Nj| 

- ' d-LdJaJul ^1 Q^aieuLU ■• jq-ij-j^I AjJLjl^j c ^*- < ^ (jj^ idiLajj- 1 ^' ' i - i ^ >h ' (J-^J 
«L_ljlJj (^jJI jJJlII ^^ (Jj^Vl 4j^_l>J1 CjLJltntl ^^ tiil^ j-utj JUHftJJ 

dUjij ^y * ^ j-LaJI jlj-^^il ^^ « J ^^^ djn"i^s-a J ^**' *" ^^yli-Il ^LAj uu 1 1 CjLu_>J1 

lILlL^JJ (A j-jJ_j_Lj_al jj-uj-cuSLa) (Q-ij-Ji (jj-I! Dj^? ""' & " ^ Dj. <^t L l .J 1 A U V 1 a 
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OUuUlg 6jljgJI 






JL>. /— a-U-LaJ ) 




t*^}*^ 



*iz* 2j*^r^ . * 



lil I jut i'/50 -iJJ^tj Q^SLu-u liill alaa aj uiXI iill^>- Jl?"'il JLaivLa (jtjjU 

^Ls- T L v l QJ Si j '" a t f. se * j *, I (^\_>J1 (j-oAj dJJ!i_a (J_4j»j ^j^~- ui jj-« lLL>.1j)J 
i-LL-Lljv (JL2jjI JLiis.V jLjia J-Aj i'/25(J Ljjl i « LiSLJ i— iLi^a J-aJa 3-}2j 



(*/25 = */50 * /.50) tii^-jij-I o><iii! l£»JI JLS1.I JU^L Li^i^a o^Ull 

.(I6jl5 JSLi) 

!jj^ <jrp^J J^ <-^ dy 1 J J^ AJ^J o"°J"^J 'J^ g g '-v tl ^ ojjil.1 (j^>JI 

5-11 n « i ii" (JSjj-lj^j-a (_p3j^ii! (JJSu r-j|j -i^>-J Cr*"*^ I JlAj i-LJL-u (_£Li (_p=>jJ. Jib 
*/25 JLaJLs-lj i,_p3j_«jLl SLljc-TlI I 2. j ,Utl jl_ii£.V! druu JL>-^I JUX.J '?TJJ 
J^ jj1_i (j_a ljU>.lj ^LaJa (j! •» lialij is\J jjliaLiJI T'ljjal (JLoIal (j-u *jj j la 1 
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OtolaJIg jjiljaUlg d I 6 . n l I &5ljg 



LljsjjjG jjQJLj I jluj I j « j j La (jALaJ I jJjj i(_p3j-L! (j-o ^j-iUji » 3jVj 3600 

CjjJJ 4jjLj (jl ^1 ( _ ;r «j(JLi u 1" n j ijj-4jJI 4 ;j'^j' a jjJjVI 4j mil j^j i"ial Jjlj 

. Cj la i < n m n o ~w a £yCuLuj £j\i L-* d i < na 
jJLaj-J^I L^JJLLo- d c I Lali i ul 4- L^ -*LL t 1 4_ulj^ajl (^palj-aAl jaju ea3> (j-°J 
. c\1jL«JI lillj (_y3 d j i 'r->j-a 5JL>. (_gl j j flla (JJ-V Ajaj^jjJIj 'J^*' C"'! JtH?" (3"° 

1 OrD 

1 2 



II 



III 



IV 



o 







6ib4- 



*~i~m 



o 



^4-iL> Oil '- 



'l^' 



Female, Free Ear Lobe 



□ 



ihtOZ* Oil : 



^ 



Female, Attached Ear Lobe 



4lSb Oil i*j^-i tjS"i 
Male, Free Ear Lobes 
aLa^ Oil A^j^i tj5"i 
Male, Attached Ear Lobes 



iuJJ? oil iU^-i »UI l?i^ iL^w t)il <U#t£ 
S^^uaa 4i«aJ SJjlP fly^-i : 16 JSsJs 

:gn i-)lb y^ijAf ^il^alf Uljj -3 
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OluuUlg 6jljgJI 



. lijLJVI ( _ T 3 4-ii^. ^jJt L^ja ji<S I aja iaj jjSjJI ( _ T 3 4_ire_uil 
4Ja-Uj_U CjLujJI jj m i nil ajj-ujjs Jj£LJ I (_^i^. 4jl3I^JI CjLLl>JI (_^i^. 3 ' _' 

. 4jjSjJI CjLLj_>J1 /j o i n**i^ ^g^l LtaJI A^j-uj-a j^SJ I CjLLo* Lai ^j n'<-»JLj 
^—11 ( L c^ -LLa tl>3^>-J (jl j^pa^p-ij (_£Jjlj) 0^_*lt« (Ix^" (JLfllijI jJLiIo*! ^jLt^iJ 
Igir ^Vl J°i SjL^yi j^k 3 j r .i*> i aJlSeJj //50 dJSLJI SfjJU JLiLf Jia-f 

I JL&J ll—lSl (j-O I J M I II LojJ-U^Oj|ji p I" I n" ( _ ? jj2l el I A U t la .j_£ jj| j ^j. 



SJJsLJ tjj'C" in dJJJd ,_p3j_«i! JJsLJ j_i£ t_j^/l (jjSL! I_«_jU LLij>. L^a^'ml 

(j-o aj uiXI (j^*J-I 'La^'i i ill JU£. Jj ^La j^j-!l (lalaj I Lai . LgjjJI^£ 3 j < j i U J 

^J o c ?r t\ j (jl » j LO i ■■" fiujLoA CjLLo* /^Lc. ^jH^t-i z (! Sj^SjJI jujL^tjJ 
cjI_Lj_>JI lLLLj J i c j j „' a i^ Mi.ntl Ajjj/j^ijij£LII (_^Lc 3ji^>.jH cjLLl>JI 

LJLLa ^-3 ^j i a 5 1 1 o^ i ii U (j"^^' jjLqla L^_Laj) 4-L^-LLa a! d i U"i a OjISI ^Ijj_u 

.(ljut 





t^jrj^ 



fc^— )' 



(^^j^fi; 
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4_j_Lc x_ oj 1 j m < ii La^j_o^-oj)jS jS Jul /J a La 1 1 pi"! t nl La lj)l «LoLc a\a t -^ >a 
^jjJI dji*,-ijJJ 3JL>JI 4-jI^. j gljj (jl (j-a JU )M-3 t4-Aj miUj 4-Lre-LLU CjI_Ll>JI 

.(17 JSLi) cuLL^JI dlli L$J ^jJ3 

^1 1 5 9 4^t_uj t \ g"< i nil <_9JJJu j-uijJLI i^JJlj^Jl AjJl t_ajj-j ^^paj-a ^. u i nil 
SjSLtLtl SJjLkJI 2 ,^a eJLt ojj j ui a 5_i^aJ3 ,_p3jJi.l I JUjJj u jJI j-ii=J JjsI^C JU>-i 

u^>J! j_^t> c^l^- Ljj>^3 4SL1I.L, 2.^^11 cIjIjOjI ^(18 JSLA) ^Ltajj-JI 

(jL£ LajjIju*.! ,jj3 Ijlv? jjl j^ju (ola .5 n,n-»J| L^jjJIj Lj}L>. jf iLtLj^Li. 
(jjjjlLu Sj_lo^(I ... L^jLu ^1 jj^jJI I jut LjjjjSLs 4£jUI cAS > i(_p3j_LLi L>L^a-o 
2< U It 3_JL\JI 3_uVI (j^Jl Sj^aVlj i^jXL LtjVjl (jji ^Lul ^ILiI ^1 

«L*L>.j)j Jjjj-La ^^c ^-jLlII 2t^JL Lu_uj)j i i a-i3 (j_)l ^—Jl (^pajJJ CiULi LjjjIiSLs 

iljj-u-uSLtf 



Dr^SDri So6i i-ro 6-HH 



in 



d- 



IV 



6" 



3 4 5 6 7 8 



2 3 4 



?>tD DrOD L^D^oTi 



5 6 7 



] 2 3 4 5 6 7 8 9 1(1 11 12 13 14 15 16 17 





bjjs£j rt&it iJ^Li j* ftj^- 








Alexandr 


\jX-JJ'\ : 4 - III 


Victoria 


Ljj^J 4^111 


1 


- I 


Leopold 


■JjijJ 


9 -III 


Alice 


jJ 


3 


- II 


Maurice 


i/JJe* 


10 -III 


Leopold 


■*W 


8 


- II 


Alexis 


Lr _£j! 


8 -III 


Beatrice 


u~ijhl 


9 


- II 


lill ^_jijji jSClli -Ji ^^; 


t^JJI ~LJI ajljal 


2 - II 


Frederick 


eiijiV 


3 


-III 



18 J£a 
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(jLuJUIg oJljjJI 

4lL>. J \\ j j Lea jJLj 1 * Leaj>. (j_u£LjJ I 1 ^^* i 1 «U (J^-i I ^ j-1 1 A J-J 1 l_ojJ_i U-j-j-ujJJ 

. tjjj**'^ hi jq_lL_uJ1 

■ Lj-mj I a 9_i_ua-aj) >SJ Lj i_La_uj-a tc_lL« (^->- 4_^_uj LmiJ rft-^-« >>• I O^JH^S 

Lu_oL_ul ljj-i u-tju-i i^Jul i^-j-L>.jj^L^jj ciL<L uai -6-j^£jl>. (Q-i^i 0' 1 ^^ J^ 

^Ijj^ «b -j* *1 ^H jjlc j jJLjj . 42LLaJ1 ^-LHjj^ 4_jji_>J1 5 J i u$V| CjLlLjX. tjr 3 

Ljj^LLL) S^jjJJ J^Lill /_fl j^SjJI (^-U 1 ' ^j ' «a a>. J tJaj uflull (_)ia_u 2l ^^t_J1 
3 ..i.ni oJUfc (jl V! */40 ^1 10 (j^Q 4 j j . n'i «_Lu <^_o* iL-u^jL-u Sjjj^- (jr^ 

j-_j_3 LSju 1 ,j-^* I tJji-'J J-t£. ?.1j-4_>Jl aJJI CjLjj^ fQ_tla_>»j (—11 j^Paj-Ll (^-iJ-JJ 
. (Jj-iJI CjLu aJls c_ij_^>. (jl '"'f"" "1 ^-^J i^jtlluLjJIj JuLaj_tzL_ijJL£ 4-ixLaJI 

w a a ttfj uj a (j^-^J 4_LaLil1 StjJLl t^j^- ^LlusjJLI (jloljx.Vl LjLo^t j ^^" 

j^Palj-cl ^yssu dJLaLlII 5lj-L1 (-H-^- ^ tg^ I ""^N Leajtjl <L]Jju $-^-uj j^pDj-a dJLx 
1 * <aa ' *a >■ ijjjfcjjj j—^ajJI (J^jlII J^L^ L^sjJalj Lill j jJjjj t/yuJtl JU£. 1 ka-LgaJI 
aJJI I ^jj l (^Paj-A j^pDlj-al ,j-^* l ' f ' * >■" J ^ "j i / t -^J- a J' (dm Jj^jljus JLlC 

ajJI L>LiJ 5_»_lji3jJI 4_lLL2J1 ^ i ka-L^lS" iSJLaLJI SfjJLI ju^ e^b>^' 

,j-^* 1 <—) L^_a I (jJ^. >^Ja-JJ i r^-uueJJ 'j"i^ L^_a J_t£. jq_u I v>J I (_H^ /y^ ^ ' tJau u 1 

(jr*j>. Jj^ jj-* ■ iJL> ^J *^->^l e^ f;^^Vl a!jl*jI <UL>. ^^-Aj) (3^il JLoLVl 

^--5 zl ijj-u-LjsJLj da lJ> a J tc_lL<3 (^^Dj-aj ^IjlS «L]Lua_a z^IjI J->o ^jl SjJLlII 

ojjj jl^ (jj£i liUjuj ij^pDj-oJJ di^LJ L^j jdljj ic_iLua_a (J^-j d-bl ^4^5^ 3JLv 
Lo jl i^^yjljjJI *_LuaJ1 L^_Loj t^ m i nil aj_i_oj_«jj£LILj I ^**' 3^ c r Xi - Jk - c ' (j-* f^j-^W 
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OUblaJIg jjiljaUlg d I 6 . n l I &5ljg 




(19) JCi 



q^jlJ Oj \ "i ♦ J dJJjJj ij^j-ijJI (JJ-*J^-J1 A^^J t-1-^ * *- J - ij=t ^ * Ct^JJ - ^ 
(jj-i J^>>iJ (j-u-^>- /yi 2il j-^iiaJ 2i 4-d-ua ^-jfcj) SjLuLa 4-n-u-b>- ^ a l<3 ^j-uIjjJI 

(JLLaj 1 4-j-cti-L>J 1 Cj Li j-a j j_^J 1 JL>.I ^jljJLs jt Jjjj>-^j 3_}lC i La lS>j 3, L-t-S-L I 
Vj j_4-Ll1 4^>.j.} ^ 1 C ^ ^- Ml j j ^Ja '-i-^-» : J « j^S JJ1 J_t£. 4_peJJ1 j-*j L^xl^ 
_}J_C ^^3 tj\ hi ( >J| ^j-A-J ^JJ^-*-« (Jj-flJLs i4^>.jJ1 j ♦ mi SjljJLi dJ SJs^Lc 
<L>.j_i /j-mJL>J) tJ9^ 5M-J1 -iJL»-JJ « jJ_>JI ?c_Laj_u jj-* 4j>^ Lctii, 1 3jL>.^j Cj I iv-tt-uiJ 1 

(J-d-u L^J-^J iM-iiilLo (J4j*J La (j_u_L>JLj <LLa_ujJJ (_pDlj-a2 la CjuLuaJl (j-«J 
«U jCL»-o ^A- 3 7"j'j-^ 4_iLtJfc«o CjL>.j JU L^j1j_jjG % g k»**' fl i L^j JUlu ^—5 (_Palj-o 2 1 

:U&Jf gN*lftif£ Ufj^Jf ^0f^f -4 

aj 2 *' - ■■» LilJ J - 1 C ijLli-* 4-lL^-l11 u^i_>Jl (^pDj-aj , LAj-lC (jj^ C^\ju£u>iX\ 
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(jluuUlg oJljjJI 

_5jJj_a <-*-L-iJ i Lp 3 J^ I. 1 |g ' ^LSlj Ja-uj-jI ^jLSLjj— aVl jj-o 5 > ui£ (Ji ^j-U (j - * 

^^ J^Li_a ^1 (JJ15JJ i2Li-UL>Jt1 CjIjIjJsVI f^b JL>J u j r .ill (j, \ 1 <a jjJ 1 
(^PsjJLLj Cjj_4_i .(^Palj-aVI l ^*>i' 4_]Lu3>U 4-iL^Tu.u V 1 q ' ■ 1 ■■ aJuJI jL^_>J1 
»JJJ utC (J^ i-^ -3 (J-* (_)^aie_t« d 1 5 * 1 j i3_i 2r^ 4-ilx-ui^>-J £j-\_(iJt cH tl^ -3 (J-* 3 *-^4rJ 

tj\-t-ij A ^ SI 5 Lj j| S^AIaJ U 4jj_Ju JLqIoJ *_« 4 a b a* 1 , 1 aIj^VI fail r'jjjuJl 



2500 JS j^S I t^^^^ ' '"A~< S-JU-All ISj^ofj IjjjjI 

25000 JS ^ I c rLuAJ l (jjj^ 1 lW 1 

400 JS j^a I ajo ..itlSJI J^>f j-a jlijj-ai 
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Maaiu-jisi- 

iA^?" ' "S j a I JJL (^i^- L^j-lLiIJS L&jlHjL La-a «:lj_«->JI Ajdl CjLjji ;>jjij ^JJ 
i_j| LaJU SLsj ^1 (_£-}jj (j-^' O^J - ^' 3jL>. (. i 1 1 njj (20 J S, i"i) 4_i£LS ojj i.aj 
dUjij (j-ojJ! JjlJ-AJ OjLcortjl f-^JJ-i sLiTe-JILll sLuljjJI tQagjIajj if^aljJI (_Lt3 
, - < I j A U 1 1 5j*_l1J jJ>.*$\j (J\j>*}\ Cj* ,' J 1^ '-4 ^1 ' w * J .' k II sLaljVI <JJ>L3 (j-C- 

j j i ■■ fl-j II I i a (jil . (j Lx^jV I (jJs A xSI ^l"tl ."<lj alajl 4-i-mJ 4ji^. JjG La-a 

j-jLtll (JSLAilj (I) <_2j^>JL] (jjgjIaJI jj^aLj-jxJ^il j-aj-J Lt£..i iil!!} CjjIjj 
(^\_>J1 (jjjl—Ljl a La * rt *— ) J— J * ((J-") <— 3j— >J1— i 6J 'ii U (^-^ ' J-^- /T**''U J du^a 
Sjj ir-i_i CjLLl^JI Ji^s^aJ (I I) ^Ij^JI jo^jjSjjj ijjJ^j^l y& (j-o (l) ^_, * j i V-< 1 1 

^jUjso (jjjLJI ?VJj* aI i n-vl Lj}L>. (jl lilta (^yjjLjj ip i n->JI Lj^L*. ( _ ;r 3 jrljijl 

» )2l jj-a 1 o (tJL>>t JL>.I ' /j * J ■ La 1 1 cT 1 'J ' >■ 9 1 ^ j ' ' /TlIjV (It 1 J * - tl^-^P 1 * c~^ 

jrA_> JaLxJjl (OJj 1 1 fl~ ^^ J Jjj-La <j-C j»VI (j-a >i-^lj i-iia^p. (JJ>L= £>£. 
CjLaL-oiLl '"■ o ' -^ il (jl Cu-J La jjljlj ,d . . ^-*- 1 I 4_Uaj^_Jl ^—5 (^\_Lj_>J1 ^jj JLA 
. j_a-ul J.aL^jl -ij-fl-Ji (CJ (j-aj (_2fU->Ji jj-ljSHJ <^_uLiILa 4-ila-p> 
ijj-ljjl^jl *)[£ jj-a La^jIlx LLo^ 4-l L*^ -l 1 1 Ll^i_>J1 t^ysj^s OJ. ' * *ili >_ia 
CjLjj^ l)>^ (J-4J 1 *1 'T(3^ ^'j- 3 ^" L*' (<_>" O") f>J (j-° Cr^'j>" ( * ^.'■I^l Pj 
a^jZiA L^_La ^Jjlaj ^^jj-aj^) /pi uu\ /— «-u!a I ^ o La * rt 1 4iajlt3e rt ^1j-a->Ji f«-^-a-i 
jJI^JI (jjs (<_)-") <j^-?^'j dhJ' jL ">" Jjs "' (j-° (') <-^-?^' O^J-i^ ((_, I -r i a) J*\ i"itl 

4 j i ii l J <^~j ijjjjljjj! (_p3j_LI I JL^_l 4_uji (J^ (JLaJo^l (j-a i_aVI Cjjxj 
CjLhxjjJ.1 ^_j^«; (^ (j\-iJL-] 5jljjI J^ (jlj JU>.lj iJ l\ (,jjj l) -I *-»■ jtl jlj^^/l 
( _ ;r lJI (jJoLiil i f I I" ^^ lj^>- LhjLcu (_p3jJil J-30 (ji i_uj-«JI (j-aj .4 t l2j^32| 
w i a 5 j i_2jjj>_a j_4 L«-i Ljj^LLI (ji-Lala . Ljj^UI plj-il J I Jj' a j i"i" i" 

j^paj—a-i 5J_)^JL1 (^.LaLlXI /^~aj . » 1 j, a -»J 1 aJjI CjL^S ^—b 4jL^ ^Jj-^ r<ua_»_a 
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OluuUlg 6jljgJI 

^ a J * LcaJI p j**"~ I * rt t. < 1 1 ii i .(II) (2^ Jj* Jj il^JI t _^L^- mi 2l fO-Lut-a Cj^_4-i Ljj^Uj 
^^paj-a JLua 3j-u£ fiLcLLa ((j-ul) (_)-£> L^tjlu}ll=5 dJJj jj_« ^ nS * II ^—L^J LtJtJjJU 




■ -£Jl^S ^ j > j ' La *lj_«^- ^J u^L>- jjjjLJI liis^J. 






(_>Jxjl-i ,_^a <Gi VI 5 j t j 1 1-. Lj>LiJI - t~ • - 

^j\ Mill 4_jL%_Ld j-J) I J 1 ga > ' Jiitjj <jLl>-21 



4Jl*J.I j»jJI L;>Li. o^j- : ( 20 ) J^ 
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OUblaJIg jjiljaUlg C 1 6 m l I aJIjj 







*y ^ 


°/lK3^ 






fcirtfi 






^^#^ 


' 4fl ! - -^*>- - - 




" i 


f j i ^C 




j-wyJf^lJi-JI 




'# 


Ml 1 niMHimii 


JL?V 


1 > ■« 




□ **-** 


v *y 




0fhW 
|0IM IK 




( v ) L,5UI oi.j^j (!) aj^ai L^UJI ^jj. ^l^i^JI jjjjSJI :(2I) JSL2, 
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OUuUlg 6jljgJI 

I) fj-JI (j-a pfl ot^t a JLilal t-iLjolj 'pfl'.!. 1 I ».ft J'j'j-^' O^J-^ -^^p #L2jJI 
d j 1 se ill lj^L_>J1 ^ysj^a ^Loj /^i^. /j *J., f ^"' JtH^ L^LH *-*A9 * ((J-" 

(_p3j_a Jj_jjJa (j-^- (') tj^—*^' ^'ji -3~^ w * - . *LiLjJ2f1 jLll jj-a JL>.1^3 

<3j>1= (j-c ((_>u) (>->JI ^J'jli '('0 pj-^l 6-° *> L_j L=e_<i=> Jj2j (_gJJ! Ljj^U.1 

g 1 ^" « y 1 Jjjjljj . (^jjj jjjj) p^JJ I ^j-a <>L]L^s_ua <p-dJ t_£ jjl 4-l L^ -(-U Ll^L>J1 ^ysj^a 
JjjjJa (j-C LLlJij i(,jjj)j (l) jj^_Lj_>JI «LSj (^i^. CjJSjJI (jjiAJ (^ (_, « j j U 1 1 
(j-a 3^_]j_U jjJoLLLI dJJj ^ «L2-J! (_^i^. SjJLS^i^^l r«-£J2 ((j-"l) (_>.alir miVI 

j I mi'mI £ ^>-J-i (jr^_3 i*_«j->>J.I t_j£ (<_>") J CD if 1 'J*?*'' ^ .' ' " ' C"^ J -*-"y J^J 
j_jLJLjJI j ui ij j»1j-i (jlr (jjgjlajl «L21jVI SjJlS JL\I.I \'jJt LujJJ i Ljj^U.1 
jj_a 4-11 (Tell j»'jJiJ i(_paj-a jl d riiK-i «Lflj ^1 lS-^ ""*^ 'f ***'?■»' Ur^ t^'Jt^' 
. sLii-J! ^,' a ~" I ^'" w *JT j^ gljl .Vat (j\jj L«^ 'J^>-' ^1 (Jr^" 
oLLl^JI (j_a JUJUlJI J-j>-^j <4 j I -r UI Lj}L>JI i^jI_Ll». ^1 ^LsLbVLij 
4_a^^l_Li 4JLj-3c-A *jj ' a ' L_AJL>.1^j JU£. -Sj-^' T^-i-a-i C^ lO"^ <LAjj mil 
I 1 11 '< 1 <4 y <i j i n 'QJI ^^paj-aj ^Jj a JJl ■ u-l^j J^^' lP^J-* j '^ a * ^H'jL^' 
j-_j_C L_j_a_j_*_ujLj- I :^ IS mi ^-i^. 3-^J '(1^ 'J J °^ L)W _ ' J Ur^ a 3 '""" ^— ^rP- 1 
4^»_»^ ^1 VI La^JLC 3jl_jj_jJ '*'j— 9-><-!l j»jJI ^^*" J* La j 3 - ^""j O J 

. 1 j m se it ^-JL^JI 4_i_pjjj La «L>.jjJ d j * j i la 03^ -^J-^ 
fjl 3e La I) p se Lga^Lia 3^L>*j 3j£L_a Lui_uLj j-j-«Iijj 5>-iIa3. Lj_a_u_ajLi -» ) 

(j_<j/ fj-Li (J-j-3 cjjJ,I (^1 3JL>JI ajjt (_g^J3j .3j_u^ l£>*"' o^'j^-' D"' 1 

:Mjttft 3t$j -5 

jt 5j^j^ mi Cjl_Ll3- 4_ljL<ij ^—Jl ^Lt-Jji (j-a ^J-a^ej LLa ^lb jl La_]Lj_u LLu 

. gt-L^-LLa JL>.JJ L^J 2 4 1 '**l ^ I r^l ty\£- Z^-ii J Laj*. M^i /JS Ml" 21 L^Jt Zl i4_A^_tOLA 

m^JjJj LoHit_a LLo* i]_a^t_] (j\_jjt_j_ua ^^aLa- mi! 4j^Lj ^j-a JL>.1j ^_p jl jJL9 JLoIj 
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^j iloJJ ^_«L>. TTjlJ-Ji tJJ^- 3 L)' (jt^ J 1 , (JL*^>- « * L)"-^ 5>J-uaaJ I ^j "^ ) jj_« jj>.L] 

(_p=>lj_o2l Jl>.L> r_f* A . ** (JLilal S^Vj JLjIoJ ^^ 3 'j La i '— a S^Ljj ^1 (.g-ijj 

.3_ulj^JI 

(JL>JI jl (0-«J! ix^z (_^j!jj o^J-*^ ' .'^ "" " d- 1 " 3 SjVj (JL*i>.l (_gjL^<jij 
*_«-j->J,! (^ <_P=>U liili Jj-o jj<jtM '/. 4 -3 JLsJL».l JjLla ^ '/8 -6 <jji 

.315UJI j^a 3_uljj 

«_Ljj ii_k!^(l jj^ JU>.lj j^c (JLjJI jl («j(JI 'UjIj (^jI (j-u La r-ljijJI <ljnii J^j-i 
J-SJj . (3-Jt-Jj 3-jLo J£ (^3 J-Jjl) (>_lJLiLlI! t>j LJLc Vjjla 3 j-uiIJI dit 
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fkitt* 4iU\ '&*% I 1 



Lj-J-Ia 4-4-QA i_ul_jj>. 4jljjI aJ-JIj 4cLlU 4jIj^J 

i-l .U/.VI SlcIjj -2 

. 4£,Lill (jl J-iia (jlslj-al -3 

. (2LjI JJI icLUI) (j-oiill jub icLill <_p=lj_al -4 

Lie.} i_i_iIj_>JI ojut 4_L«jtl (_^i^. <— 3j-»j-i (,^-ij 
(j_ o a J— II (Jj-S_j_j .a J— II (J-jj-SLj ^j I r 3j_la_i (3-Li 
»lj a -»JI) Lj^L_>JI I a ffi ji'inj'j (j^ " f j-taj 

((j >.j Laj j-j-j II) i_2l_jJ2l 3jJj_oj J u*X\ i-^j-S ■"■_' 

X.4JJO jl j_iiej AjJI (J-2j CjLlLiC JuX. LJLo~I CjJLxj 

jij_«_jj . p I" i .I II SLaj ^jl\ i^jJj Lx-« iajJI cjLjj£U 
jljll (j-o (j^-c-^J dr*-J J** I flSJi ^1 jJlitlll I jut i.i 1 1 .i 

3^1 ■>» 1 1 a! "i >Vlj CjU-LJe-LU^I I a it 4jjLuijSL!I 
4_lLiLoJI L#J CjL1jJj>. ( _ ;r i» 3_aLc flja iaj di LLauxi a I j 
I j» a J^ I A" 'a , a \l ,v.l I ^| mj.VI ?-LlJl CLiljLa-1i.iV 
(lji VI CjL'uje-LiJVI ,j-o f_jj (_gl J c I ajj V |_£| iLx£.^J 

S^Lii! (jjSLl (jSLIj ^ \l . v»t I ^| i ii-val (j-o jls-Ij pjj 

=_) i4j^3l>, ' : ^J-'- 1 (jv° L^-I ^-> V d j i^*L>J1 0JLA ^JlLa 
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J_J JLC J CJ U_LJJ)J-_tJ 1 J . 4-1-L-lJ, 1 4_J L_LJJ-J>. £j_C L&j_J_J_4_l (j_d ' ^J '^ \ I (3^-*^ 

aLoxj>. 2I Lot . CIj Ujj?e_uj 2I £j_A tp ^i^. «liioa t 4jj)j_J1 ^jlo Ljj>. 2 1 j tCjLjj's 1 uj| 

a! ,,i-v.Vl (j-o (_>-a_Lie_lJ! ^yJI 4_jL^_J1 ^ l£-*j3 ^^>*^ &* <tlmlm JuLlU 
i<LcLiJj 4jLgeIuiJU ^—C jG /^i-Ii i Cj LlLjju 1 £JLA (JILo '^-»-Jj * fft-ui->JI /-i3 <d_LjjJij1 
Ljj-_l1SLjJ1 J_ua «Lo_j£JLo 3_}l_Ua_« aL_oj>-I r-lluLj Lol 5jjl a^-till cLjcoxj^I tjr 5 

iX*** „^" (2^^-aL-uJ ^"A^A-^ J^CtL_aL_u (j_« «LC LuL 1 ^}\J^_UjJj>. ?.(^jj>. Q^SJL) 




d 1 1 ^"1 q ) 1 n ) 1 1, 



e ll i ,i" j \ 1 n \ 1 |, 
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pAjIg AxlJuoJI 6JIj9 

Jjij i n a i Lcjj ni f \$i°&\ Jj£a JgG : (V) 3.cLii.l (j^J^u^Lta . I jA'ilUj ,j 3JLl2iII 
(Jjij i .I a IgG *. (;_g) 4_cl_i_LI (jA^-g^s*^ .=Llojjj_>JI cjLjL^VI =i^tal£Lo j^c 

. «L«_o2l '"'I ^uAia =Lail£Loj t£yt a Li i u^ll (J^-^lj «Uxu LuiaJ I Cj^M-cLaj ^c 
i3j-)LiIL« «L<LLa_L«j i«LuLJ d 2 La ' rt •^"^U ' ^ ^—L^. «Lujjj>. 4-LuiLuj (JS ^^j_>oj 
-5^>"J j^jjljj . j-jLilll 3 JU JLilu JjlaLLa 4 jl 3 /^l^. Sj-jLilLa ^ S La * rt Ji ^^H_r»oj 
dltj (jlr ^1 Li iij SjjLiull (jJoLill £ j-& ^1 S^LUall aI i n-v^/l (j-a (JjLA -SJLC 

. Jjlj Lj-lB 
*JJ ' a ' d rt J J d rt J ^ C -Jlj 21 J ilJL>. SjJLtll CjLjJVI (j-* 4X.LLL1 j-aliju 
SjUJlc c_Jl>>- q£- aLIIII cJaLal 31jJIj>JI CjjjsiJI (j\ VI i(j^l 4jL«J 3±al£ 
oJ-tb ^j^ I i j " IjJ-i (ouL-ujSLlLJ!) frl i^a-ixll AjJI Lj^L*. ^j*-*,' i. i«I"j . L^-Lo 
4jjLL«_JJI Lj^LiJLj (j-CJU JjVl if!>il 5_5}Lj Lj>li»JI aj-it <j_a .IJ^I 
Lj^1_>JLj ^. tj i n 11 ^—jLuI jj-uSju 5 ) j iS 3jij-fl_a 3l^_u j-uilijj ('"■ )1 i ■•j* qoj Hj 

. L4.3E3- jJui-ai 3lj_L)J iAJ^-JJ**M i nil (_£ 

V (T) j (B) !_£U»JL, o^^ a-jjLi-^ 1 Lj>^-II 6-° oK^ 1 ^JLLaj 
3j_i_LiLI! 5_a2>UI L>L>JLj oJLiLl! fj-i-I! ^-^j-jj -pi in'iVI SLl^. Jj-La 

4-lj-loI (j-Aj 1 1 j > J ' '-"* ' (jr^>. =Li£ w 2 yj a I La « 11 pLiej ^^ /tJ-i3j iQ^Lfljij^Ltl) 
L)^L_>J I i> JLA » _*"***' ' '"' « ^ i ii "»J I (3^"-* ' >, ' *** ' (-Hi (J-3 -i-a -^ ' ,* J ' ' "" u '"'* ' 

(I (4j) 
7t_i_o (_)^>-^i Ljjjij-Us p I i ia j l! I Lj)M-iJ! (j-o 4jMi!l pljj^l (jj^ J .'" * JJ 

«LjJ_LliS-J ^JJIJ^>* (jl j^pDJ-ill ".jJjVlS CjJ_>»j 4_lL4JlI1j .4_t^lS «LCl_L4 p I n"»J1 

Lj>U»J! j^. (^Jl LdlSo^V! I Ia i^jJjj • (T) j (B) ojL^^tAJLij <3>u£JI 

Lj^Li. ^1 (B) '"■_'! i uj-d-aalll Lj^Li. (_>^a-»J (Jj^tjH^ i4jL*jjj/^L! sLUa^uJI 
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QUuiUlg ftuljgJI 



V 

•j^-T UV L-)U 






j»Ua*Jl ^l£ J 8-XJj^ b^U 

T" 



V 

v 



( T ) C^L-^jLJ 






"^ 



V 
V 

A-5LjJl L»*>U-I 



L5 j& 



V 



.JbjUJI 

J c I agj . I j I " 3 J j«_ljIj_>JI *— a (J^LoIlILi * \l ■ V»t I ^1 i n-val OJLA ajJuj 
(_g^Jj ^ j i a « J 'jj-Ia SJljlj 4jjjJl!I aI i ii-v al *_a Loj^LjJI ^a a \l . V»t I ~>\ , ,,-val 
^j^s 2 tj ^ , uj L^jsL^jJI (3^-4-1 < ^>-j-I *>rh^ 'UIq ^yfl 4_u^-«JI Lj)M->>JI ilm>j (^1 

ZLaaljlLI julL djLcj^ijJ.1 (jja *LojJI J^Lijj) .Sj_uSLII 3-*3>L!l Lj}L>JI Jj^ 

jj-a j-j>.V1 ^j^-> * ul (_£.}J_]J . ( J_*_] L<i_i3 J-^J-J (_3jj_u Lui /j-txAJI 1 JLA jj-a j_A 

tjl jJLa (^Jl i^jJj U-« i4jjL«JI Lj^L>JI 3_uitc.l -nj —■ j" (jJj S^LUall aI ih-vVI 

3 si tJa rt Lai i n-wt *lj_l!3 (T) '"■ )l i "j^ »-J II Ll^L>. Lot . Ll^L>JI 0JLA CjLjjH^t_a 
. jjjjLm jJLi-aj z L) 4jjL*JI r^_ulj->JI ty\£- i* ' a3 ^"j (QJ>-L$J (-r^J i J^j'^ ' " i-r^" 
jljLcLl4jjLa!l Lj^LiJI fl jjt J-*l>tJ .=b^li>JI ic Lil L> J^. Lilt I I JLA Jia^Jjj 
(JJJJJ .2Lj)LjlJI ^LuLCIl pjU^." ^ic j^| i,r,g MjLuaVI 5_iklo ^ 5ijLt 
Jl n <" ml (jl VI ij C I "" II I jut J!lo ^1 5x.j|jjJi.l -• I ■ >» «~ \l t p i n->JI ^j^'aj 
J-*-^J 'Pju} - ^' j Lta*Jl (_>^i£j ^-<-*JJ i3JjLaJI Lj^LiJI r"LjJl ■ La j-U icLllil 7t-jlji 

liii^o. 3j_uSLII 3^>UI Lj>L>JI l£]|^LuiLj /ajSlj^JI jut^s /n in->JI pLa^ JjLuj 
.5JjLa ^IjlcLj SljJiJI j-Lij^ I^jx.j 3j^/lj_i jIjjj 
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^JU>.1 j^pDj-ij S«Lcl_LL1 Cj L_LjJ j_j_j j_L>. £j-A LljIjJ _}jJL»_a ^JLC J4^»J (j-* 
dJLSLlL>.1 J_Lc 5^-jl «" tl (J_j_u^_cuJ 1 ^^^ 4_u_j^jj CjIj-JlS <—jjJl>. CjLjjJa-IJl 

. CJ LLlJfc-LLl 2 Li Cj l_LJ^_u jJ_>J 1 
i(_)-iDL>. _il_Ja_a jq_j_oj>- ^-J! ^lJ^jj jj->J I e-i^j-s*- jJjj^-u-u j-jjujI 1 JJt (_p-aj 
JJX. r-Lul j| 7-1 » n Pi « n V *;>^< J-aJt-u-u «.(j;j^>Jl IjLfc Jla <jt ^1 4_sL^yL) 
«j| 5_i j-jJlTlj «Ui_>Jl £j_fl> (J-ILa <j-^J * S^LuaJLl aL_uJ>. 2l $JJt (j-u-ij (j-a Jri~ 

4^Lb^Li 4j1j>I1 ^ d_aL*J1 i"*l^U:lt ^^^Lla 1 JLfcj .(4jjLjlI1 C^LLi^l_l1JV1 

, L^JLaloJ JUu La ^yJI 

Cx-j1 mj 1^-j-lll Lj^L>- tjl 4-J>ka-J1 Jj-dJ .3_iLb_L1 a! in-vVl p I^JI ^ JjL^JI 
^yliJI tCjLLi^e-LLJ^I <j_a 3 n b -si 1 f Ij-J^l ^JUlI 4-jjl . u a SjJjCLa £ IjJL) /t-Lu (B) 
£) Ij-J-il I <^J Lajj_uj_a j^£ JLn. 1 /^J^. <d_oLa_La Cj JL>. J jJl! J . (ft-io^J 1 j)3-*J O ' (J-*-^- 3 
£JLA (^jIL^o . (r-) 3_cl_LL1 (jJjJ^_ujij>* (j_a 3j»jIJlLL1 frij^j- 2I /rLul <j-£- 4_ljj_<_u_a 

LJJ-LLa-i 2 ^jM j a I| i>J_A ^jl jJLuj .j^Paj-ftlJI 4j>.j^ OjLS L<i^_a Cj LLpt-uj 2 1 



i>J_A *_a J c I a j j (jH-Il Bj-jUlIII J-t-u^l i u tl 7rL-Ii-)l jj-C 5Jj)j i .ill CjLu_>J1 
4jj-iiu_J 1 Cj Lt-altjsJL 1 ,j-^* i j-alLflj j . L^J 3 ^ 1 uai, 1 a Lui3- 2 1 jjj^SJJ j Cj LLpt-uj 2 1 
>L_t-a-3 . gLi-tJajJL 1 (Q_lj 1 j_>J 1 ^j^- * " JLua 3^1 u^a aL_oj>.1 r*Llj2 4_jJjLSj1 ^—11 
*SQ* a Q^? mijU S-^"" >- '- i -^' L^'J"^ ^JtO^ L)'^ ' " (j-° J^P ^J-C i^yi^. (j '^>^ 

ljJJj tjj Lga£ j jialu jqJ jj_u ^avoAJ 1 1 JLA (JILL (3-1 LcaJ 1 p g < ^j *" a JLC uouUj 

a! ui^Vl r^Li 4_caLiJ1 (B) Qji-m^a-xlll LjM^. rLol ^ 3ijj-c4l cjLl^JI 

■ (j ua>oAL3 3 1 1 * ga LI 



6J 



Lj^L>. (_p3>ja uu-u-u-l *: 1 j-<a_>J 1 aJjI Lj^L>. p j La >i 1 j daxtU (jl UL)L_u U>jJ 
Ijl^j (lyul L^aJLl j^DLit-tl/VI £j| dJJj i JL>.1j <_P'jJ S-4 - *^ ' ,'*U J ^Lj-Lre-Ltl ajlII 



>jja *~. *Ajl ^i* - 






J-*j 



;> 



4 

I 



l c*^ ? j^- O^j^-^"^* 



0_Ut^» frljJP" fJ U^ 5i 






P L**ol ^ ^J-U 






I 






1 



f L.JJ1 



JUJJI 









UOl 



JUJJ1 
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4-xq-AI £ya «u LI £y\ "j 1 a-j ^ j ^ 1 1 c_<_j£jj ^-Jl 5> < <aj se ^ 3jj_uaj jJa_u l_t£..} 

jj-a (Jj-u^Lj_u f-Jjl (j-« (^-i-ILJl (_£ ■ * jj la 1 1 c^ 'J ^ J ^ .! 3 *L^>^ L- ^^-*d 

jj-a (JL_lj1j LiJI (J_i_u^Lj_u (j-* (jL-Ul i^jLcjj 4_j_Lj_a2l j^PsLjj^ 2l (J_i_o^Lj_uJ 

SjVjJI Jj^ S^-LtaS 3p3 J}L>. ^j til! JJ , LLu (j-« ^^J LoL>- ^"ll <<t\tn (jfic 
d 1 m \ a, c__L_jj£jJLi ^IjQjVIj LaL>. tftiuilm t-i^jJ l_sIJLj1 £j\_L>J1 ^Ir 



(j-^o g.1j— q_>J1 aJJI Lj^U>. T"LLjI j-i^t_j dJUjij L^ 'J ^ J ^ .! 3 L — ~J^ f*-* -5 

r-LuLi tiiljj ^((JjL^JI oLJI ^ J£LU1 j->-lj) aU^-II pLkJ ^ 3jJj-o Lj!^ 
- j* j j 1 >■ j q-^-1 I jt-iJLLtaj ^LJLjj i*1j-^j_>J1 ajJI Lj^L>> /rLnJl i>L>ijLi 3jJj_L1 

C-«_l£j-J p j k. *'**' > ^jj_ajj_^J1 j-_<j_ILj_u_i iSjJjJLl L)^L>J1 aL_o2j1 4jj I j-gTu-u \-iJ 

(J^JJ 4j^t_Jl 9c La - ■■ {£tpLu±A (jX. pLfljj 21 1 ^lj La-lS ^-qe-«-"J J ^t 1 ' ^ * '^ (J-^J 
(^iajjJLlIj i£.1j-<jj>. aJ C ^J^>• (JS 4-La-ujl aJ 4j aiLxX I ji*JuQj3(l <: ^- <J ^ tillJ-J 4^t_uj 

«.1j-j>.L tdJij ij^-ij-Lk-j-^^l 4_ui£j ^1j-^_>J1 ajJI Lj^Lx ^jx. jIjJj tilfc 

L^Li- L^XLi uJ ^isQlJ <= L»-i-u SjLilul jjia ^">- 11,1 £j\jse_*_uSj 2 1 1 1^>* ua ^j-ljjljj 
aj_1j .^LlaJLlI plitj Lj^L>- J-^j (^ill j-^L>J1 tJj-aj-^JI r^uLi IjUl^ ^1^1 
1 g 3»a < la ) JUu ?t j < <aJ 4_loL_o Lj^i^ r"LuLj a UajtJ I pLit_i ^^^ SjtljJJ Lj^L>J1 
«L_j-<j_S q-A JLjj-jj 4 <L_4_i J-JlJ 1 Lj^1_>J1 I ajj jjx. j^PajJLJ 3jUJL>. ?.1j-<jj>. Lj^L>. 
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QUuiUlg oJljgJI 

■.fiiil JdUi -3 

(A, B, O, AB) (i_j J (j) J M J (0 JHL^ 1 f jlJI lP 1 -* a J-^«^i 

^jJLllj i^1j-<j_>J1 aJjI Cju^S ■- la i ■■ /jji^. <3jls1jjI CjLLujij-ajI ^j^** ) d 1^ , ,.lj * 
(Jl S, i"ii SJj^Lj (J-J-3 (j-o 4_L-uj_U 4_ulj^JI d Laj U U 4Ja i ulaj JJLaHj LtjjJU 

J .'"*.' cH-II (0 3-iLU (>J>^ o^ Jjj-^o '(T) (jf^'j -G)j (m) J (0 
S-sLtl (^j^^Lj (j-c Jjj . .. i a (t_i) (j^-^' L«1 • 0) 3 L^aAU Ijljjl^o L*j>^>.j 
(j) dJLU! (>l>JI jjLajj i(o) 5Ijj^iAII (jj^Si ^1 I j-«.l*.'»l (_£-}jj ^pJOt-i) 
I) 2 L^aAJI jjjSJGj . (j) aij.^^H ait ju Lojji . (j) 2LIL(LflJI j-iiL SjLU r^Ji 

i La^j l_Lu jj_> /7LHJI u£ tjLjjl i imp I 1 j^ i L«-o (t_ i)j (I) jji-4->iJI A^J '^ 1 T!-' J (h- 1 
3jLj>. w I c Ji (jl jU"m I i j '' VI n_JjuJI ( _ ;r 3 (jLjjl i iTiaj (jLi^lSJlo I i j 'I (_gl 
«JsjJ,l ^j -. X \ (_j_Lc 3_jJ_j_^J| JLSLJuVI j>j_a » aj i (J _se_iiil (j) (j^_>JI ^Ir 
CjLujJLs OJSaJI (J-hAj (j-3 L#K J^>-JJ (jl Jjt" 1 11 U (j-*3 dit jit i ( _ ;r ojj-ua^3j|^SL!l 
«Lo*j}jjl c_4-pljHJIj 4«ujLjjii CjLo^j_u^_a^SJI /^i^. ?T'J>j' *JJ ' a ' ^>*3J rai*J Lai 

Vj (jj) (j M ) ( M M ) (j I) ( M I) (I I) ^ 43^1 oLL^JI L*J <jpj3 ^1 
i_JjLi!lj ^aLCltl l. 1 1 1 n_i '2jj gla a (JSI '^' a f-Jjl VI 4" 1 11 tl i_i_i^ljlltl a J A j jb«~ 

.sjj^iitl cjI_Ll>JI <j-u j^j.jJ.1 



C"^ V^*-" 5 M L)V) "-J J t r J "-r 1 ^r 1 

(tjL^L^La <_JJ I <jV) M I V ' 

La-a iajJI CjLjj£LI ^<-«->J j! ij^iiej AjJI Jil CjLlUx. JU£. LJLjjvI CjJLaj 
di LLlte-lli I (j-u (J^LfljJI ^1 jJlitltl I JJt (. ij 1 11 Ji^JiJJ -pi" 1 11 U SLaj ^1 i^JjJ 

pljJ>Lt tc-lUsjj oLJ^l JjjjJI ^j . L^t SjLiail aL^>.VIj (i_j) j (I) ajJI 

V 4-j| lair ij»J 3L,^.a JSL! S^LUall al m-vVlj idjLujsijliVl (j^a 5_.._.,Utl 
dit!i ^j2 ifib j^-aLi. i\ Lga rt ^ i to».a i(^\j?t_ujl p i n-»Jl jj-oAj ^—5 jl>.^j (jl j^^- 4 - 1 

.Ajttl ilai>tj ^—1! ^Jijj i n 
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pAjIg AxlJuoJI OJIjg 




S^LUall a\ im-vVI 


Cjl_L5c_UJ 2! 


» i- JLua 


(1) 


?-JUb 


M 


JL3.JJ V 


M 3 0) 


(t_j- J-Usj) I- JLus 


JL>-JJ V 



ajJI 5L,Va 

M 

(vD 
(j) 



,j^o ^fj i(i_j f) 2 I j 1 a a jj ^Ljj^ l>4 iil!j£j i(f) 2L, Va -ju Ji^xjl! i_i 

'.(^jV^ 3_ilxkXI 4jj_ajJ| JSI LaAJI ,_£jj .slj^Vl j>j AjJI *M"iiiI 
(I og'ij ) j»JJ1 J-fl3 Tun) 4Ji2l^jII JJL-a-ill 

k^uti (pi-,,, .to j,n-,„i,i 

^T ? 

J 3 

(Ig'ij ) >jJ1 Jjij Texa ' ^f) <li3ljil,1 j_t£ J"it .,^»/itl 

£*&! (plm.tl) Jjn-,,„l.l 

ul.l v 

4xu.aAil aj «!ji>.l aJLC j-& u 1 , uJlj LoLc Lcj-p-a j y »_i _^#£ dU jj iSj^ojJI 
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QUuiUlg ftuljgJI 

tPJIj ii_l J l-Sjl La U al ui-vVl (jJLc 4j|j0a.l *JL*J i((_l ii_l hi) i_£>i-Vl 

d L , ^Atl Lol ., j j, 1 ,_JUj ' ^^ /-£ 3j>^>^-tl CjLLxjs-ujaI *-a ^J^Lajj (jl (jS_4_i 

aI i n -vl (j I r I j j a aJlII «IjIo-I j»J-C i. i j 1 11; 3-aLc 3Ij?" i ii a jjHnHa i(i_i I) 
aJJti dljIa-V (Jj^-I 3JLlu^3 (_£? <_,]} (o I) aj »Uag.j <jSUj V 4J| VI t 3j)l ike 

.t_ij I CjLLl3c_uj 2I (ji^- <l Lu-aAJI 

dL ,Va (j-U (jJ-II tiJJj 1 L>-jj^3J ,_jj^L«JI ^»^l Ui^ L*jjJ_3 4-iiJlLiJU ( _p=>lj_o2lji 
^>-l?I ajjdl (jLLaj_<-uj) k.Sjj-»JI AjJI j-ia (jl jJLuji (_£j_Ju£. (^yJjVI *L>.jJ3j) (j) 
i(j) dlj< Va ^^a 3jL«Jvl ^La-jJa j i""i i" j . (l) <llj<^'a (_£j)j> (j-alir i"i 2I (jrtJ Lcjji"i 
d A /^j tl-j ATM I ^p^^a ^c JL) jJ)Lj (-jJ'JJ lP^J-* f - * v ') 4i_Lt-£i3 ■ la lSo lLLJ jS 
j|j 5_aj Lolj jJaUa^U (J^aLSJI jl LJLAJL Lol j_c*lL!) nail-patella syndrome) 
*— i-« » i^ 1 -w jJjl-uj ^Jjl^lll »l 1 11 itu (j Lu 1 L-4_ij 4«LtSjJl ' 3 jjj ' ea c aa "1" a] 

(JSI -^a cjljj) »l 1 nill j-Lc VL»n>.l ^»SI a jJ! ■ La L>i ■ di I j j ? »" jl jl>-j iJjuJI 

: lUfcilf 4akL ^ («dJI Jdl^i 

i(j t_i I) (Jjl_na-3 t_cjLa_i 4-ljIjjJI aJlII (J-il La a (j-o j^ljS J)JLC J^-JJ 
*c_La_m (j-Lc 3_ljIjjJI oLLljjj_jJI ,j_o 4j (j-uL> V j^i-T -5JLC (^1 5^1 i'oVLi 
p 1 11 ->JI Cjljlj_al (j_o j_j_lS ( _ ;r i j 1 f. I Lea-i-jJ Ij *lj_«->JI Ajdl Lj^Li. (Ji-ljUj 

4_Lj1j^Jl (J_«1^_*J1 0j_A j-A CjLtll ^J^J"^ '"■" L_LJ L>- jS_4-lJ .(-JLllj ^3' ' * UL3 

(J-LSJI CjVL>- ( _ ;r ^ Sj j j S Sj-jLa dJJj) (_j-aj 1 1 g^>. Llq 4j^j» jujl^o (_p3jJL! 

Ij-uS jlcL_uj (jl jS_4-i /^-i-Ii jj aJjI j-a 3j-Li_t-a ^I-Llc ^j^~- ^^ i* )1 < a!Lc VI a 

' I 1 J " IjJ-i <— ljlIj 4_lj!jjJI jj La II i." 1 > 1 ir-il J_2J .^LsJI ^j^-j-» •"■" ( _ ;r 3 
dj^lr 5Jj)l jJ2jj Cj-o. 1 -1 j~" I >jj (jM-oj-><Ilj 3l_L>JI jj>£. ir.Tjtl ^^ I 1 La I «" "j 
I JLA LLajJ (jr^ OJ-Ll JL9J nJ^-O^^J' jl (j-uJL>JI (j^Lc- JL<UJ«3 V iLu/jjjJuoj 4iL3J) 
i»_iLLa ^1 '"'I 1 Laj I glitL (j-JL^ =L>.j JU 5yjLliII (jjs J^Qll (jSLu cj-l»j 4^jdl {yz 
CjLoj_L«_LI (jl VI iajJI ^j a j x a (_j I c Sj-i^Lj (J-lq-AjI ^i (a^L>J,l JUjUkjj 
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pAjIg AxLxoJI 6JIj9 



3JjLx_a (j-o j?&\ 3^-1 2 1 «Lc jl <tex-i*a aJLc (jl-J- 1 ^ ^Lp. VI < la « a ^S aJLk 



.L^Lil 



:CjL*jjJI I a u at a (j-a (JLaJoS 4laIL>J,l Ajdl (JSI "->'■* ijLJ.il (JjjL>JI tj^-JJJ 





SL^I *jJ| 3L,/?i 




j»jjl iL^ai 




t-IjjJi IJl* 


J;UI1 


^ £J^ 




us»jjll -^ 


lj i i i_j t ! 


J 


J 


X 


J 


i-j i t <-> 


t« j 


f 


X 


J 


^j 1 1 f 


i_j ' J 


k_) 


X 


J 


uii j 


V ' I 


V ' 


X 


J 


Ul lU 


t«j 


i 


X 


t 


JUrji*^ 


»-J 1 i i- ' i 1 i j 


-J 


X 


f 


J 


i_j f i t_» i 1 


V 1 


X 


i 


^j 1 1 f 


i_j ' J 


k_) 


X 


l_J 


J 


i_j f i «_> t 1 


"T* 1 


X 


l_J 


J 


UliUii 


V • 


X 


v 1 ! 



II $JI$«JI -4 

»l • '■*>- VI (_gi o^Jg ""I J"*^ (j-a LajljJJSl Qa^ * iJliJL3«J1 j l^h-ILi OjaC <jl V I 
IjLsJj !.*■ a i^3 <L-u!j.i (j-ai iL»~L>»J 2 I j S ; 1 1 -I ,>.<~ VI j~£\ 4_iKJ|j ,5j.j,Utl 

JJLj 3j_la (_J^>L>. I^Sjj (^^uajJil tiJj (jl Jp-j lC ^-^ d-*" ^J^*- <— flJl Qjj ^"~j 

4_u_u jj-£- J-^-3 *Ld_JI j-a£. (JjJt-a jjlj Laj i^JJUjl 4_u-aX. Jjlj CjI^ i < u Jli^ij jjx. 
IjvjJlj - 1 i a c V I <Lcljj 7"L>»J (^ lJLC ' '-. ' .' ' " Aj^iJ - ^>" ^-'jj ^->VL>. fjk 
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QUuiUlg ftuljgJI 

J jS" i n U j Pj-jjI! (jSLj /«J Lo ifjIjj-U jjiutil J jS" i i i U p i i i -v <_>^J Cr'l *J-f^ 
1 2 j j I ulxI I /q_jl_jjJI <j-\_i ttj_:»- JLc jj^ljillj .,3^!jjJI (j-° S-J-ILc- ^-J- 5 <jlf 
sLa- i ii 12I Jjaljj '^J Jl ^ . 4J3}L*JI ( _ ;r x-!JLC (j-aLiejI/^l ij\j LojJjla OJ^ -^^iJ 
/J lSILuJ la pj-ajJLl (j-u **-il>-aj| «L>-j.} (^paLoitjLj (JJij 
i4jj mm II SjIj^JI ij£ 1 J j o »" pjj_ill jiiSI (j-o (j^J i nill (jj^ljjJI 3j!jJ j-jUju 
(J-cLaj /^-i^. /jj^-j i n 7 T 1 Jj^l^Iljl J_qIL*jJ i4_aLJ 3j^_t-£SJ ^ q J J a rt J-^C- (JL}-* ^L9 
»l ■*" j ; II aJlII Lj^I-^- (j If J-jvl^Ij CjL-Li_-^-l'lJ| J -i ''^"t I m£jJL>JI icLlLI 
CjI j" i imj S jlll Cjl_Li^t_ujt /j o i nlj t/yj )l i i-j^ a-il II pj-i-ll (j-« (Cj1**m i uaSa-uIl) 

j-u_4_s CjLLjj*_uj 2 I JLA «Lo_Us3JJ . (HLA-* ) <J I 5) L^lifcjq *jj ' a *j) • 4j^ ui-ul 

1 1 j Ii i a. I j 1 J ^j Sj 3 i4jj^c jl i4-l±Jl>.| CiLlolluV *lloL>JI 4ja- i u i^l Lj^L>- 
(j-a- j i ii i II (j-fllj" II j»J-CJ •? Jjj-H ? .! ' " 'II U^' a J (.^-II liUjj 4jJj-o I j \~~ A J 
*— 2j CjI_Llj>. *I-*JjI 0-iJLsoj (j i_! () AjJI (JSI L<a^ jj'V (3^l_JJjl aJjli 4 g-u ■"■ 

(JK i"ial (j^s j_u^ jjlc cjI_Ll>JI ojl^Jj •^■i" ' "~>ll cjLojj-ujj3jij£L!I jl>.I (_ji^. 

OJL^J j_uSLII JJLuiLI IjJajj iCjl_uja_uj ^l I aise q r-LlJl (2>c 3-!jj-<-u^3 4 a b -- i I 
IjLC L-q-J-3) (jl '^'- ui Mjjlbej jl JLqIo-La ifcJSj^ (J£ JU£. <ULl>JI JK mi^/I 

j a ' aII (j-* * O^ 3 J"*' <U I iii"i a (_Lo- c_<_jS^j /^i^. (4^ji mm 11 fqjl^qjjl 

t/yJe j ' " 'II Jj^ljIUl ^"-^P* (J-* I in* a Li_p^j J^j^j 2I ^iS ^j-a LLa Ji ^ u 1 u ) 
J-jL^JI JJ-kJI 7r j 1 >i jUj j .«_loL>JU OJL4 (j^s 7Tj!>l I-" 1 (J^ Ld^tjjal (j-i-«J IjUtJ 
^j'--j " a ' i=L«_ij2l 4_L.i_i_->J I jtJsljJk! OJLA j^c sLsoLlII 4_uIjjJI t_jjSl^pJI (j-o 
( _ ;r l«jj isUljj al jtJsljAI aJJt (j-o J^ ^yfl ■l-^a Li-i^>- ^l^ i"i j i^ d 1 11 n-^ Jy>-J 

oJ_a (j-o J^ jLa^Jj i50625 ^1 (415) ^gjl . .n jl>-Ij t_^>J JLcIo.1 (jl ljn> 
(JLii>.Li L^sL>. LajS_p /^j-lIJ ijjs-^l jdl^JI (j^j SijLSil 4jj^jHJI «_a i_lj^IjIlII 
^j ■■ aj (j^Lq^sj j<^>' AJ^J Jl q"">-l (ji^- ta^j-II I j-* J^i .2562890625 

Cj z Lqllj>.1 «LbLu3Ljj ^j^~- '"" tj^rr - * ^-ii 1 1 " o^J (J"^ll J^yJ Cr^lj3^l *— l rPJ-"l 
j^l 4-jUI (jSs 4jLo d i i hi JjSG (JSLi (Jj^sjjj (_Jjj>. ^1 AjJI (JSI 1 -■'''» (_^a^t3 
4Jajtl_JI ' aaJlSall IjJajj .(_p3j2l oJUt ^-J Cr^ ol- tuJ S L5' ^ J ' "* "*" '"' ^d J - >lJ 
. JjjIs (jLLaJb I j |Q La3&jq 4_ajj-LaJ1 i>J_A (JLqjLLi_o1 (Jlj ^l_5 
dJJJLS CjJLj>.J ijjlalj-o^l ^j a « J J AjJI (JSI LiaJS ij\J ,_jj)M-C CjJL>.J Lq^J 
0j_A (j_q ^j^** > JL>.IjHj ^1 10^ i(_pa1j-q2lj («^t_u_u_ijl (^bl^HJl CjLL l^ - l uI £j\^ 
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pAjIg AxlJuoJI 6oljg 

JU>.1^_ILjj t^—S^j*. ^ysj^a (j-° tJ3- J '-*- J (j- 5 *^ J-l£. 4_uLc t. mum Cj LL l^ - l lj 2i 1 
^j-a ^J S mi) da ■ ■■ 9 3n ' (J-uaJI » )1 j" II t __p=>j_a J_t£. 4_jJLc t. min jj>. t ^j^** * 

^jl (J^Hjsj (* i J I) Cj LLl ^ -llj t jj-o {j\juz £oj 4J ^ jlll ^j^~- uill (jl 2m 4 1 j * la 9 

j ) ■ a rt J-^4J f-*J i(j^-4-*-* *'^-£-J ^^-hi- 1 *— ^JL>"^ Cj->»j (_}-£>L>. j^paj-aj * )Lt-aj 

(j-jIj^J! jL\t~iinVI LajIj ■' | ""'' (_p3jJ,l (j-ujJ ^jjj La (j^ i-dJjJj 5jL^sVI 

Ij-Iaj j j-j lalll ^ Ij^ju Jlj La dilj jf VJ iLa <_p=.jJi. i^Ji-" .s1juu-<j/VI 

.aikALJ! LJiJLCliJ 

-Sj-3 Lt"^I ^- L - Ui - > (j-"J-»-"^J-J Li ^y^l-t-uj i 1939 aLc (j_uj_cu_jj (J_al_C t ^ , ."S 1 

4_uLul «I_Cj_<j_>J,1 4jjIL>o z (_^£>L>. £j\szSj-i) /^J-C LAjLo (^jIl^oj 4-u-uj.i.ujjJ 1 

aJ d j t nl i rev u^-j i uJ aJ_11 (J-5j CjLlLjX. tjr 5 I i^ 'jj-^ J-*LaJ1 1-^-^ V - *^ 
fQ-g-a Lt-ixjv I ^-Js «LjusL>. oyi i'^a aLu£>.| j2hi5^J i j^-LX J-t 1 A.} JUJa ^_jJL_aJl 
£.zJ_A fQ_LLj_u1 (jlj *i_)JU>. La l!i|j « gL-t-i-uj-t-u-JjJ 1 (_o*j_« LaJ ^-^-a^LTmjl JulC 
jJLc O-J^Sj C^ Sju-iail aLu> 2l (jL^ i^jj>.t 3j-a Lo-j_a LaJ (^-aL^t-il/^l 
4-L^-AI t _j_u jj_ujjJ 1 (J-auLLlj .i>jlbtjj JUJL>J1 aJJI p"^^**" " (Jj^' ^^Llj_u2i1 
(Jjvj (J-J-S ^j-a «LJL_o 3ij-a1 (J-*!^' J-i^. 7c_iJ3^Iu (J_<j_>j1 Cj zL>. ^j^-* " (J& ^LuaLi. 

' ^ i ' ■•"^ (ji-5 i4jj_aJJl A^/1 3jjJ C.<-L>. Jj <Ua-nTu.1, 1 ^j-j^. (j-uj-cujjJ1 Cj LLpt-uJ I 
JliJL^j .4jjl_iJ1 CjLLLTe-uj^l 4-ijL^J, d_t-al_>J1 5jLja-I' aL-o^^I (Jj^SJLi IJhi u 
<—)j-j_oj <L>*j_} ■ 1 c 3 " Lea U a Li-ixjv 2 1 4-x-ui-J Jl-o-Tljljj 4_<_LLaj S j j < ga i LiJj!i 
?.L_tjl 4-<a_n."u.1, 1 r ' i -'^ 3 ll LgaJLI aL_o^.21 j-j-*J .a^I aJ ^—11 ^-i-^' *— j '-^^tH- 1 I 
jj-o duL^ 1^1 «Lo^ Lj^L^ 4jjLc_4J I JUj ti^p- L#-^l cPl ^*^b e^^' (Ja^JI 
Jj^/1 (j^-L^JI ^,1^. ^jjt^-^ 3jLc 3_}LtiaJ.1 aI m^Vl J*C uU Vj iC_^jI1 fj-i-I1 
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QUuiUlg ftuljgJI 

(jl (U-^ uVI p i u3» (_3 5>-il^3> «LxjJU L^Jj^SlJ 4_aj^U1 S^ILdjI (J^La U-u-ujJ 
j_j JL>Jlj . jjj JLS (Jj^ I jAUtl (JjSLj oJLl^lII ^1 i ii-v 2I r-LlJlj a 2I p 1 ii-v I JLu 
aI 1 n -v^?l j_Jij_j 3-^>-j-} (j I r lX^Cuu ij\j^>ii\ aj Lj!Ai- j_lojG (jl 2 ti. -w \l II. 
.(jrJ-iaJI j^JJ 2 hjmiU ? LuiC. j-ULJ^pJI l>J1j j_£jj S^jj^J 3_aLUaVLi S^LUall 
aI i.i-vVI (j-o<_aL£ J_£jj Jys-j j»JUJ JLaLVl ,jjj JjJjJI ^seJj La ljji&3 iii!jj 
(_^-ajj-a (J-fila 3_i 2^5 J I (j-\_L>JI Cj^-o (j^-J r*^-!' Lj^Lx j-j_aJU «L»_ujj tB " LaJ I 

a\ 1 11 ~^- 2I tLuLj Ijljj (_gl) 4-i-ul 1 n->. (j-"j ' "j>^ 4jJL^JI 3ljJ.I •» j ■ aj jlsj 

JLjJjJI w I c Ij La 3. (JS i"i_i LxjO iJ^-aJI <LI JU ( _ ;r 3 (_paL^>.l =La_uj (SjLUaJi! 
Jju ji i/oj>.jJI (Ji-l-i J-^J jO J-SJ 4-lUjlj J-j-IjJI iLaJl (jSLaJil (j-oj . (jp-^UI 

cjVL>JI ajjt (JiLo v1jjju>. *_Lo j_Ua L>J I oJs^JI ij& <j^>-4-> L*^ . 3j_Ji/Luo SjVjJI 

L^_l-Lc Jj ? Cil ij*a>— ul (j_« (j■^_*_« pJ-i-J (*^l Cj> " ~~ ' tiJj jj 1 5i jJa >J I 

(_Li.l.j SjLUii! a\ 1 n-val l j t ^£l «_LL (Jj^I I j La La 3jVj jl^. (j^jlu^L^JLusI 

. *J I p I H3*. 

J_oL«JJ Sj-JaiJI oVUJI jLuuJl aJjlI 4jMj LiLj^-uI tiJLuk (jl 2?j?-»Jlj 

(jj-£j (jl t_xj*j a^U 4jj-ojJI SjjjJI ( _ ;r 3 (j^_L>JI a^ Lj^Ls. i_jj 1 n"it : LuLj 

.CjjJ_>JI j^Lj IjLAj d I ifl la * rt jl «Laj^t_a aVI d <aj mi a 
(j-ils&l! (_j_u^_*_ujjj1 (J-oLjuI (J3^>-J (jl (r^ 4s (J-*jLj 21 (JLjI^I -i^>*J ! QJuj 
a^j .J_aL«JI I j-gj t_l^l 3 i -r it (. 1 j 1 11 ■> t_l^l aj 3_uL*jl (j^ j«X.jJLj LxlL-u 

.SjLUaJ.1 aI i.i-vVI rLli! (^Lc (»Vl aj j-^*j V <_JI mil L^-i»JI 
J^Ull S^Vj (Jj^jr-ljijJI juc jl^llllj jJLj>JI JL»-I t_^j liili ,jjj/<i£jJLi 
(_JjlJ Jl^ < o-tlajl 3jLjj-5 i4jjli ihjjjo. c-i-'l^ T J t-H-"^ ' "jj-l' (J-*i-*-II (j-* (Jj^> * 

' -1 c I 1 a 1 1 j jWI (jjs j_uSLII (j£. 
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p-xJIg 6xLuxll 6uIj9 











\ jljj.1 ia^-L^l sol 'M.I j»l i.i-*-Vl j;tJLi j»VI »J tjuj -4 



(j-LL^JI ajjjJ*- Ail (j-« 3 11 LtaXI a LmA. 2 1 (Jii-JtJ -5 

u-^j-a Laj (J^L-uJI (jj.3 -,~- i1"m-I _L9 aVl d<Jl^ III] 
jJL3 J ' " a j_>" 9-'- u : jj-J I *— ■ t *» 9-* (J^^* 1 ' CtU> a I 1 _j-ua-i-uJjJ I 
_Lt£. ,S 11 '^1.1 aLxhA. a I iJlC- (J-c^Vlu uaHst-a 1 ^ q i uA. 







7X 



I j'" !>l£ (jl I I la a. ^ a i3ljft 3_uljj (Lalac JjJS (j-a 
d t , ^ A * rt j i3j>JLss_« *_j-aLjs_»<3j ^1 N Mil ^—11 -n i "^ rt 

I^J-UJ^J 1 (J_« LJU I (j^-J >Ll»3 . ^j^->« ) £j£. I g Lg33 > 



LjjvLJJI Llc^ui (_psj-4J LL^a jl i(j) J? (<_! I) J? 

ji-J I n , Jk (jl VI . Ll H l.lU jl L$J MaL. jl <2uLMLI 

^ < o ^ . fiLSjj-LaJl £ J-#J (JlLnILt z 4_jjljjJl CjuLt-^aJl jj_« 
diiLoal j^c p i n->JI (JjIaJ (jjj'jjJI JLjJLallJ! ' ajltaej 

A i 1U i Aj'.^~ LJjL>. La 1 jl 4Jl i i i ■ nil a i^JLjLjJI 

-LJJLjvjJ ija-gJIjJo! i- i i ii ->. (j-Lc (jjjljJi.1 i^JLa-l 
CjLJ3^1_L>.1 j-^JaJJ ^ a ' a *_»« (J_oLjl_lj l_lj 1-cLcj-t^ij 
(—Jl 1 g ^ '" aj d la^ i 'ill jj-a (j-oJ-1 t5j o"i i ii a J «L>-jJuLa 
'"«■ a-L^aJI ^j-a j_jJ_*J1 \ gja-ja d I , ^ A* rt *_u3Lss«a 
QjJj p i i i -> JI ojjj OJ-" M^Lx-a ^jjIjj O^'j-^ *'J 
4jjL£La CjL>.j JLi Ol a i gaJl tfJL&^jCjj .^ * mJlj <j\ju\ 
(j^Jj i«G_j_4-Sj ^IjJlJI p^-i-J j-jL_lj (jj^JLa td m ilLi 
JJ J ' '"^"j * M ' SjLtLj 3jlj->Jl <3j>.jJlJ p i n~»Jl 

SjjJuLLa CjLLo* -i^>-J (jjjL-ul (ri^. 4_ui£jl '"«■ d ' aJt 

J£ ,J_<s_LlL^ c^LtjjJLa ...^^jLiJI j^laJt I jjjl>j 
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QUuiUlg ftuljgJI 

■il-S^J JjJaJlj ijjjjjJ! jlj J-«-Ll! JJX. -ilj I gK'q ijjjjjJ! (jJI <Lo- ■ a^aJ 
4-<-itl u4I i^LujJI cJS UKJij iJjuJ! ^yfl 5-a-itl mil c1jI_Ll»JI Co|j}l LJ£ 
Jjj i (i (jlg.-ljj j~f I ^1^ . . . (4-a-Al i nil j-^c CjLljjJI i-li-ilj I i K jj?» I j-tojlu j) 
CjI_Ll>J! aJJt J>9>J o^ iSjjii^. jl jlSxj J j ta 1 1 3j>jl>J,I CjLu->JI jjLc-JliLL! 
Jj^>-j A J-£. ^ * fi >-*' i^LtSL^-^ «baL9 jj^lst sLa- < g"i < n -ij-^' ^ '**■ ^Lt-o T L^-a 5j i ii* ll 

j Lailil SjLc. ( _ ;r a (jj^~ i ii j^-AJI <LoLJs ^La i<l»ai i all cjI_Ll>JI oju* (j-o (jjl 

:«jL^?l|ti«ft ^$J -I 

*s i n -». tJ^J /j-£ {j-l 1 i J 1 1 _5J_>»J d d '**' ■*- \ I CjLLj_>J1 (j-* J>JIC -S^>-J (__psjJ3 
jj-o j-J^ J>J-«J 4iSL«JI Ciljja- i"i *b-uljj) (jyi^- -iJuiJI JLjJLso JOiIcIj . (jL^uV I 
(jL_uJ 2l p ' n~^ tJ^J (jl j-K JLpGJl £jja JU 2IJ . Jfl i ntlj ^j^J ' II (jrt-J ^— ) '— ^i)"^' 
J-A jjjjLlS <_i ^13 i4_uiS 4_aj-£5 j_A jj>* t ^—ul^jj i«L>.j JlIaj 5j o"i i ii a ^ a • * aj& 
(_gl 1 1 *jj j La Cjlj_a J)JLC (Jj*jj/J ijjjjLlII (j-o J-fJJ J>Jl£. ( _ ;r 3 4_u^UI ,3jlJ-^' 
JjJUs. 3jj_i^j ^^ Cj Li Lj-jJ I lLLLj i." i j"jj 'OJ-' '^J- 5 d^ t_)- a ^ r '"' ^1 -SJ-C 
^JN mi *_jj^_ijl J se-j j i n^ 4_l£ JS ^—b t _^aL^- mi ^1 gj 1 1 hi jjjjL-uI /^i^. (j^jlj^J 
^^Hjtt-J ^ 0" 1 11 a j-i uu ty\£- «U 2[ JJJ /J ' au rt ^-Ijt-La «Lu_A JL>.L]J t<J jGjuJ *_jj^lJ1 
aJx. jl 1 J)_y>._j ( _ ;r J-«-J (_£J-JI * La-SlX I ^jLilll (j n^r (^i^- CjLvjjJI i ^l"-^ ^ (^yi^. 
, ,_i|\ajl ajJI l_ojj-j j I 4- lL^ -(- U Luijj^I [—u2juo£ d a t * II -i^>-J 

(j-O (t J J I r^ "i 1 1 jl) (j_jill CjLvj^ JJLC (jl lUj I llj'lll JJJ I II (ji^- (_p3J-ii! 

^ lr 5 ,4 ,3 ,2 ,1 aUsjVI (^ ,_p_<tljj ijj^.^ jj* jijjj/VI (^Jl (jiaajVl 
(JLala 2I (j^J Q^S j 1 11 q (5) JijjjiI (j-o ( I ) (ji^jil 7TJJJ (jlj JliJUs. ^Jj i^ljlJI 
^.t^jv jjLb 1 l-Va Jjj>J| I jut -ilj-2l cjrtj Ljj nf I jjj .(3) 4jvjJ> (_gl I U . ..j" ^ 
'■ d j 1 11 bj ^lill (jU->JI -ilj-^l LT4 j^t^" 1 11 Q5JJI CjLvjJ) 
16/1 :(4)^>.j^l6/4:(3) 16/6 4^.jj> :(2) iLvjj 16/4 :(l) 4^-jj 16/1 

j^PaljJl^l /Q_i ijj-u-o-sJI 4_ujJjl CjL>.jJJ1 i>J_A jIj^j jjjjL-uI ^-J^j) (5) 4jxj^ 
(^PaljJl^VI 1 JLA ^1 VI i(24 (j£LtIL)«LiuaJ1 &JJb ^JL>o CjLu_>J1 (j- LT^Jlj ■ i 3 3 *J 
jj-uLSLjljI (J_«Lju5 jj-uLj^ J^ii. ^j-a QjJL>- JL>-J J-SJ . (J^ l£JLo j-lC. j (—LsLtH^J 
4-u-coxj 1 ^a-LgaJ| SjLtlu jj-uLlSJ 5 1 ^ t ) jJIa^j^^^jTiSLli-uJ 1 jL^>- d la - ul^j /q-i-u->J1 ^jjJ 
^—11 ?cjLiJ1 jj-a j 1^-<Cn.u Li /TjJuj [0-ul>J| ^jjJ ^jt (' a-LLaJ| ?.1jj>.l l aJILJe^a (j-u 
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o.i.nSJI CiUuoJI 6JIj9 

CjL>.j JU /q_aL_uj CjLLo* 4 i ii a-*. (—11 ^LjujI jj»a CjLu_>JI _}Jlc 7-j1jHjj a ^^.y^* 4_A_J I 

. (jalll 4^.j_i ^-5 Luj-oj <bjl i ii"a 

(-_£ 3js^>^a_tl pi * ^ * LtaJI 4_j_a_£ ^1 ijQ_^_)j_j_c (jlj-H /^ (j-uLul ( kjgjc > 
(j n^r (_^i^. CjLLuj^iJ! (j-o 'Lj-*^ (J^l e>-^ lSJ-^* 1 - 1 4 ^jj-" LiW-*^^ i4_o~jJLJI 
1 j I -w j $ 12 "" * - ' ' a (j-* ^^-^ C?~^ C>~^ L^J-*-* c^ ^ J ' i H (j^a-L*J1 

(jl (j-a ^uLjJLij l( j£l jJI j^lJI (^Jl jjLill Jjjj^' 6-° 03t^' o^ e^ £J^' 

«L>-j JLa ^^JJ^-J *-J-aL»_a «L*_*_uJ j-u_a_s (j^-4-l 4_jl z! t jJL*»a j»al . (Jo_l3l1I (j^oJ ^JijJ 

i u> , ,,^**i a (jjjjj 1 -2 
<j£l.s Jjjjt -3 

^jlu -6 

, Us / Ufl-tjQ ^Jj -8 

<j^ Cr^ " 9 
Ja-l m j" VI j_a La J i in" II *_j_aL>JU aJJb (_yS (jl^JVI *-i^3J (jl Jaa- 2 
^ ^ * 0-t II a ^j^*"*- ATI 4_j_jjJa /^i^ (J^jLII ^- j ^->» j J-aIL*J C^-o. 4«Lj_uIjJjI j^pajJu 

.3 lot" mU 

SjlcLUI jjJI I jl_£j-ul njalll 2Lal!£ cj.il.jjl I <K 5-a-al mil cjLUjJI jIjjj 
I jj i3-al!£ jljJVl JSf jj* jtjLiJI 3jj^' u>L" 0^ Lajj iLSjLvu LtLJj^i ^pJI 

/-^ r"jjQj .JJjlII 3^LjJ-jj td a itil 1 nil /a_»UiJl (j^aUl CjLLo* jj»a ^1 -J^>*J aJUlJu 
4_Ljl_aj JjjJ ,j-a JJLaJ (_gjjlj iJj^jLiJI (_^-4JI (J5^' Cr'l ii J ^ =Li ij' Cr'l L)W»1 
1 Lu<Ja3 (Jl^>.2l (j-a (JL>- i_£L> l)J^ o' lA-*? * - iJJL '' 'J-* 0' J-°J • < — ''-y*' 

jjj (jl JL^JJ.1 (jja <*j| VI i^Lujill J^L^J.1 JJLC: (_,!/£ (jjLvuVLl JlILujI 4JV 
,CjLu_>JI jj_a j^l& ^JLC (J^S jj_a Li-aS ^JL»_) (J^o-ljlJI 
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QUuiUlg ftuljgJI 








S jj gla * (JlSLtlul a I CjL>-jJ 



-j_)LijJ! oj-<Cn-u-a 4_»-<£ 4-ilua CjuLu (Jj-fl-J J i ■— " Ifl j^j-trt-La (JS-tlu /Jlc ,J_Gj»_a f-ij^J -(23) (_pLt!o 



Color ^rade 



i 2 J * a 

Mill 



t L,VI 



JjVlJo»JI *. 



_n 9 



^liii j^i r, 




li- V 



light - 



- Dark 



jLjjj 2 1 ^-i-uj>. (jjJ 4jIj_5 • (24) (JSLtlu 
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o.i.nSJI ultuaJI 6JIj9 

;( <M4fe4f ) d j$U^I 4m*£JI Ul j$J? -3 

t4_i_<a-SLJI '"'I fl-LaJI (j_o liJJ j J-i^J 'dr^'j f> i n-»JI (_^-i^J C"^ L ^-'- 5 j .' *JJ 

<l»ai i nil cj1_Ll>JI *-«->«-! (jyJI LiLo~I 

, U , ..j" rt ^—u * - la i ■■j" rt i3jj' *. ^LiVl -I 

/tjjjQju (jljJal jj^jlA (JLjIo.1 
i_La_i_oaILa y__i_i a 1 i La i uall A Jjoj ' ~ 

(JLo^l Jal) (j^b ^ /\ jula ^jjl -5 

r-LLiI ijr l\ (.g-i^J \—qj> t3 ■ LiajJ I 4-Uaj^jJ! ^ ^j*"*,' «_o (jJ>J *M !>l£ (j-o 
(jutll (j^Jj 3_olJiJ! j'^^ JJSl *L«i-i3 CjI j d iirr-i j jfc«~ till jjj , 4-gjtl i nU J-^ 

,(»Lct Jlill j^-lj) juUJ! 

1 J_A (j-* «Lfl_us (^1 j j ^ La jJL^jJL^i (jl *. (JjJLJl (j-SL^-ij fiULiiJ 4-jJtxta «ULj_uja 
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(^£1 (jLJ3 dJJ]} «_ a J 1 4_«_(-uj_a <Lj_u1j.} (4_J_jL*J1 UluJ Cj^L?e_<_u) «u_>L*J1 3j^?e_il/ 

>4 U Lea a ti-jLo ^—11 LJLL ij^-ljp j^ul C'LLu^ 
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fiLsLual jt ^jl Jl-S-AS i Cj La j_j_uj_a J)j»£LJ 1 ^—3 (J_i-!a_>iJ 
i a 9_(_ua_aj) vSJ 1 ( \m s-iJll& *>->• 9 1 * (J-* LS a 9_i_ua-aj) >S 
Cj 1 j—L-t-Ti-J 1 oJ_A <LaL-Q-j ^j a II w 1 c j g La j a 
. 4_t>. j 1_>J 1 4j La^ta ,_a d_Lj_*_a Cj ' j-J-iu 4_wj_<_uj_a j^£J 1 

Jjaj Ij^i-lSLil /--Afl ijj>.V jt-cZLrt-a jj-* LAj LiuTL) 1 4-j-uii 
cJuIbs-a (j-* L)3 J ' JU (J - *^ 3 <LiLa_*_u_aJ>* ^-JIjjn. d_u_u j_p 
Cj l_Aa-uuj 1 ^j-^* ) iS-^3^3 * ^^-^i-^i - * J>^ ' c ~ 1 i-Aa-ujUJ 1 
j-jJuJl UllulI ^ys\-^>. 2 1 j^JI 3j-j_i£j1 <j_a jj_u j-a^j£J 1 

l!il Lot ic >J_>J1 ?\ l^sx 1 c-ij£j3 ^ J_t-aL>J1 j^j^-11 

3j-jjS Cj l_A Llj ^Lo^t-a ^j^SLu-o^ ^J- 3 tl> ' (Ldlalj j JL3 
jj—a ?c_J 1 . . . (j-u lj_J 1 d JJ '"' " J I t -*-^— I ' -^ '^ A (J—* - ' 3 
J_lc L^JajLj L ^-Li ^JLu-u /^iii 4_JJT<_>JU Cj L^jj-t-uTJ 1 

^^1 (jlaL^j^Vl CjVL>. <j_a */20 ^,-Jlj^^ -ij-H 
£j_& p^«^ ^j_*_jj . d_j_a j_(_u j_a^j-SL1 1 Cj i_A a-cuH! 1 
L^L>J1 ^^ tjr 5L^5l Aj_i_uj_ajj^ A^J C?^l ^^ L^' 
jJ1Jl^_3 (jj-IJ 4-j (J-uLj 2 p ■ ■■ a ^^-ju LaS i4_j_Lu_>J1 
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JUJLC Cj LAQ-mJJ 1 £JLA <Jl)jJL>. (JL$Il>.1 ^j-* '- A d> J i * (<J"°-) L> ' " *' * ^J J -°3- a JL>^ 

^j-* 4_jjLc 4-lcuj (jJ-c ,j ^** r * >■ 1 (JJoILsnj '03 ^^ <J-^ ^ 3 ujI 4lu_u Sju, <-_ijj_>J1 
,j*--^ g >. 21 (-j-lj cJ'-£ J> *^' ' p A Lr^ till!} (j?-ii-*J * ^^ 9-^ S^JLH^' ' Cj LAa-uuJ 1 

Lj^L>J1 jj-a ■ La jj -^ (_j-Lc rt ' n >JI (^j-ILse-J Sj^LJI Cj2L>J1 .j""*; t7^-9 
Cj La j_(_uj_a Jj£J 1 ^j-a • »J Ja _}JLC /^i^. (^aIL>o ^-JJ ^Lb d J*J JaJI J-^J d J*J uaJI 

jl gL?r i n it ^j-jj-SLj tjr JI tiUJU 4jJjJ_« 4-n^aj>J, I «LUaj^jJJ 5j <a"i i .il,1 a I i ^ iV| 
. J^UJIj aJ-JIj 4_lLuLZLM --L^Vlj C-LfljJL^ L>U>J1 Al^h^a r L^t 

> t-j-L^a-i £j\ ^j-SL^j L« ^LL>. ^jL^ * L^iS cj Lajj_u j_« jj£J 1 cjjl>.j 1 jl ^-lo-^ 

^Jl Lea a )\ \ Lea )| Lg-Loj (J-uj^j-loj M-iLuaJ^J 4^t_u_o jl <. LuLilj ^jLJJLjtJ ^jl JJJl 
i LQjJL&a A <J _}Lj Julj Li^aLtlLJl 3.}Lclj 'j<^">^ ^-*3-*-°3-*J>^ o-* l y*"*^ a > 
JU>.lj ' iL-LcaJU JLjJjJl (J-*-uJ JjjjJa jjx. j^>-l /^-Ii U^- (j-*° '^J^ t - ijLJ Ljl^IuJ 
(j^a£L) (^JUlj i3*_jLfaJ1 tJji^ (_paj-a jJt a j_i_oj_a jj£j 1 c_«_jSjJ ^—5 CLjIj-jjuJI p'J-J' 
CjIj-jJlj /^-Ii M-SLiJa VLj ' ■ UL*J| L_tiiitIJl jj-a $^- CUJ i^^-J-I' c^-3^* 4lLi3e-Lta 

Q3t L>J| p^'* A ) ,'^ (_paj 1 1 ' t ^ ,* ^J S J -J"^^ ! ' ^ J \^J ' "J A 3J 3 "*■"'** d "^j" * 
JL2HJVL ^^-CJU SUa-jSjILtl cliLftj uilll jj-a pj_J 4Ji^L 3_ut_uJaJ1 * % $\ )jj£ ^1 

(j\ja jj_uj_aj)j£L1 1 jjj JLA /^l^. (^^IL>»j 4_Lsajjj C-t-se ^J Li 1 J) L3 . Cj I L<a-J&jj 1 (Jjjjlj 
JJLc i^^-Lc (j^-L^JI Lj!^-^ igj"i 3e-j in *^ ijr JL_i_jJa fj-a-j^ Jj^ ^jja (jH fi i <*Ti \ 1, 1 
~ U* A J) ' "J fl j!j 3 leaaJl (j^- ^jL^. 4_a_LOj>JL LAI JL>.1 ^jl z! ^jjtjjia f^ajjjfljQjuS 
l_LcJ) dJJj) ?t_j_uajlJj cij-^ 4_l«_AI CjVLsJI i>J_A J_lX j^jJLI (j^a-pe ulaIIj 

*.Cj1j_u_o Jj^ ^Ll3 '"'t'^^ 3JL>. (^ji^. SjJaj (jJu 
O-JiS L^-tSJj t Cj I ig-i-m (j_u_$j>. jJ^Li. CjIj-a Cj^Lj CjI JLu_uJ1 ^JL>.I dJ-«J>. 

' .'-. ' 3~*" ""*' LiJJjJ^ ioJLJI jl tjr jLJ1 L&j^lu J^L^ 3j-« J^ tjr 5 ^j'^sy ' 
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6.i,oj.ujy)3j5JI ulAgjuull 







;<© 






J^i 






l_L>-lfl LajjjLflj ji 



© 







u^l, ^lpi-1 ^ I 



(0 







asis ^ju i ;,„■,-, (^.) 



4-LiLft-xXi Cj La a_i_uj_a^ j_SLI I 



* L3 _w 2 j^ 



V vi,VI i ftj^ll la 



CjJ aj_ 1 _ u j^aj j> SLJ| jJlaJI ^ olj-u (25) JSLi 
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OUjLlUlg fcjIjjJI 






fJ-^J-^JO 5 A 






[TT?TTr.l.MtT.l.| 

;;nm3 ijMv^^iy 






d m" ) a ■")! ' <-v- 



vjSI a| ^t_>. i_3J 



^- |dfl»MI*M*|lh 

,^ F3lJ|?T*|i|H "" 



1— L-l-a . 



4ij_LftJ 



.la (j-L=«- ,j-a (J-jLSJI a J-Se-i <4-JI dua. (Jjl-9 >J-*J 

viol al Jlj>.Ij Cy^*- *— i^t-2j' J-^' 9' 






i*UMj|hui>iii.n " 

cLi &1ajQ '*"m * 13* 
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6wijO9juu£09j£JI CjUftjui'ill 

J^li Uj'-* lP^J-^ ^^ t-dJjJ ^rfrSi LJjIjjU VLZul J-aj-o SjLlcoJI tillj jl 

Svjo 3jl_u_uJ1 £j_A dtLjj>. jjJjljj ifQ_iL_u (J-iLs i—)L>ij! j-jL>Jl j_a 4_il o'-^Jl)^' 

Li^LdjI 4-al (JlLa J-^^ej 4JI j_^ka^ t(jM '^l .J""""'* <J-o->i-I1 ^J^ cLulj l£*»*I 
^1 ^^j-aj.i.oj.ajj^LJI j-JuJI IjLA ual uuSl i^jlj .^^^Lla f^L_o 4JI VI iljjljlua 
L^JL>.J L-^-*l tjl J g k * a * I gjJjLc -i|>3l (jr^ CjIj-ul*J1 £J-A JlLa jX. t^LSegJl 
j_a ro— A2lj i 4_j_a j_i_o j_a jj-SLJ 1 Cj LAa-uiTu 1 j"^ Qji_<aJ*_) l^j z\J>- £y$ (j-CLalj 
j_Al JIj>. V- jlj i Cj 1 j-jjuj 1 $JJb (jJ_«j*_) L^j2iL>. CjLu j_« >-*-*_) > O' ^ 3 tiiJJ 
fO_i i^JJl 0-3jJl /j-^J i jj l^IL* j»jX. < — ) ^-^ J ' <: ^ :t Ti-' J Uj'^ L^J" 4 - 1 ""* A N ^^ 

I j i uLU Ij-al jL^ *}LaL>. l£>^ 4_JL>. O-Ls OJL^ 4JjL*J1 -}1jJ3l <j-a5t£ <U3 
fiLiLua 2 1 ^—11 i^-ijj 4j_ajj_uj_aj^£ CjIj-jjlj (J_cj*_i ^ i| ^ ^^% A £j^Jj>iJI ^ --»"»- d l jl 
3_jjl_£L11 c-c-Lre-lJ ,j*--^ Sy 0J-A 4_11_>J1 O-L) CjjjJ3 j! (j^^ *il)J'^ L^J" 4 ^ 

. 4_j_dJjJJ 
CjVL>. Cj^Lj j_a L^_jLJl_«_a Jjlj flj-j i ntl dJJj j] 1 d_p d_ua_dJ1 oJ_A LujJ 
(J-flJa Sjzj (JLcJIj^I jlj i L_Laj_i_oj_a jj^ i-Aa-uiJ (J_<a_>iJ L^jI OJ3jjC t^^Iol ^^j 

y_ya^v Cj j i -^ I 3j_u_oJl dJJj jl ' gu^j ijlSJIj Jlj-°Vj u^UI j-a j-uSLII 

Lt^ ^ ^- a 3 J - u 3 ja JJ^ ^-^ ' J '-'- U ^- J ' L^J^^ * ' <= ^- a 3 J -°3- a ^>^ ' *—■ j ' J^J-*-^ ' (j-°J 
i 180 4j>.jJlJ i_)^1_Sj1 (Jj_ua^. Jjlj ^U, ,.jtl d« u^tl AL^tHJI SjLcl joj i^j\JL3j_a 
Cj lAQ-cuIu 1 ^j-^* I jj-II «uL>Jl i>J_A i^JiJjJ .CjLLj_>J1 )<_<J3lj-a LiJJ JJ uloj >-JtIla 
CjLuj>J1 (J-a-C ^^jJS (J_t-3l_>J1 j-jJtltiJ <^t_u_ti i <A j 1 n ♦ 1 1 j ^Jj 3 -^J ^'-^'J^Ji)^^' 

^Jimi fjjj-i-u /yLC-9 -ij^-*- t^J-^J^Jj-^ Ly^ <— jLlj-^Ji ,j-a <Lcjja-3e_a J.uJ.lu] 1 j-uLSL»jI aJt> i i^LSjzI (*) 

^L*_uaJI J,„l,„'tl lJ^jl£.l U lij ^^ocjLLl^JI ^ LMiJl JIgj jj^o^^cj^j I J,mI,„"H 
6-* J-^ l?-^ ^OA-S-j! J j '^ > • cjt^ Oj'j-^' lj^LSjVIj -3_jj^*l_iI (^ J- T la T lj ^j_ l _uj_aj jJ _SJI ^j-lc 

(j j_di,l I i^LSjzI (-3 OjLc (J l^jc ' La l j_uSLc /yLC-) L-i-iJ- OAjJi ij-u-ij /j-^ (J/UjLaj-ll (j^jaaj_uj^i^>SJl 

-4_iAj_il3 CjlTujaL>. (^jJI (^jJllILi^ ^jJI^IIa.VI aI MLflJVI 4_Jl<u1 (J^Li- ^-tA-t-LJa JL-a-iJl^ (jljjjfll ^J 
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QUuiUlg ftuljgJI 

i- a-i_tLaj| 4_Lj_*J 4_u_uL_ul 
(j— « 3j-_j_i_t-a d * La a l_3J_>»jj ^J * a a *" ^jl CjJU»_j m^j-^-i Cj 2iL>. (-j-^J 
4_a_La-Aj| fn 3e ^ J P3 -1 w c d j (XjJj 4_JL>J1 3 J j La 3. Jl^Hjljj . a jj_u j_a jj£J 1 

3jlj>.Ij j-^j-j 3j-ji^ cjVL>- 4_lojjj/jjs jj£LI I diL&j mm 1 1 ojla J-^_3 i4^jjl>J.! 

dil Jj 1 nil (_JJU>.I CJ-iaJ I LaJU£. (jJ-iJ 4_bjLa ( _ ;r 3 CjIjJj-u (Jj3 ' " 1 a uual 1 L^lo 
j-i£. t. i 1 1 11T 4_jj1jj 5jl nil < 11I ty\£- (j _J ' *"* "*- J I (_^aj-«J f, il * a3> I ' '„*"*' CjuLioJI 
(jL^ Lg_Li_jj *j j "-> a *jJLS J-^- 3 \jj^ " ' " '**''*' '"""I JL9 O-ilS O^p- i(_£-}Lc 
Oul^ lil Lie Sjj 1 nil (Jl_<-u 1 7e_i-ka-ll ^^ «LLI (_pa^>. •» -l! ia3j i^J-Sj iSj^ < ' "^ 

> n in Lo (jl^ jJila 4J!Jjji (j-o j-o^l (Jjl 1 ~ . ■ v» »~ « I . 3jujl>. 4-L^a o^.LLil jls 

^jl C 1 1 i J La I g-XjLjQ i*_uL_ut *L*-Jji j-*5_»j1 jj-* ^-ILjjI L^IAJq *ISj Cj^_t-a ^_A 
I r X 1 1 ^-iL«j I j Id La ^j\£ Us d La S II da_« 5<ljt_3 d j <~,n L4J-1I Clia_i^> jT '"• IS-p 
^L«j>. Sjj 1 nil dUj Cii»a- ' . 'J. *J^i3 < — U>^ "AjJ-iuJI ^j^ SjLjJlJu 4-ij» 1^-1 

J^Li. j-g-Lij -(^lj_3 o^'J-'' «*-2jLjji 5JL>. (_gi LpijLc ^ j#kj /«Jj Li-Sh 1 ^ 3 

4j>-^J! 3jI jCu-ul ^ La 2 II «lj-4J (jALaJI *lSLi <jjI/ ^1 SiLuaVLi t _ J _>_LaJ I (_^aJeA!l 
i«LjJLj I "1 IS (^^ (jji_al_>JI > j ir^VI T'Lv^clj njLjjjujJJ (jLujiJIj iSjUJ-JoJI 
(IflLaJI 4_)Lt-al O-tlij l_4-d 47-^-Ua^j L^.1 <i 1 u J^L^-i /^Jl ' ilSJI (t La * I j 3j-aj-aj 
j-^i U S^LdaVLi J n uU J-Aj (d K ^ 1 1 slj^i j? ^ISLoj) ( _ ;r CJLj (jjjljj o^j-*^ 
.S^VjJI Jjlj j(ji"'l 4juiaj (_J^>Li. 4jaj^lj •» j 1 aj 4 j <i 1 n-v 4^Lclj 1 Ll^«~ Laijej 

(o-SLoj (j-i^- 'Ljf^JI J-«-«j ' LuLhJj cjLojjj/j^ji^SLII j 1 uSj ^1 S^LUaVLij 
^"1 tL^) 3jm mil 3< uiVI (j^j ^jJI-c. cjLvj^ (^1 (_psjjilll (_g^Jj Mil*3 i«l jJI 

AjJI Lj^^li- Cj Lojjjijj: Jt>^ J-"" er^! (^-Ai-I J-II »l 1'^ al j^aae^ ^ J<i*n n" 
JuLc i-^ :> - Q^^ 1 J "*" tl>^ 4 _^J^^ _ 'Jj 'j La^. lLLI j ^JS i"i \ ^ji (JJJ jj-a 
jJjLijj (?r Mil^gjJI) (jjjjij-LfiJLj «bl_t-a 2I ^JiJjj . d ♦ mi 2I tiJJj j-Jl (^-i->JI (^P^J^ 
lLLJ j -n La « rt 7"J-^" rn"ij < ug Cj Lajj_u j_a jj£J 1 j i nS" ^—11 d j da II j-j^LSjuI ^j^* i 



i La^j_u^-ajj^ {j\juj\j 4lu_u /^i^. m^IL>»j 4_jjt_j_LLa 4-J^>> Jj (jl LajL_u l_Lu 
ujSjj 4 j i n i-fcjl CjL«^j_u^_ajjSj1 d jlr I IaILb] gj ,i'(-»J1 Jljjl^IIj jj U**m 77J1J L^JLa 
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,j-^* I LJLo* I J-Jjj LiJJ]i f-^J * (Lua-t-o^- Lajj_uj_aj^£ 44 + j^d (j_u)j_A j^JJjj 
. Lj_AJL>.l (jj-i (JJL^' ^Ji9 i^jLt-a y\ (j m < u Aj_*_oj_ajj^ (jjo j^SLj J Lola 2 1 
4_u_u_L>J1 Lj^L>J1 (2>j^£[j w **'^ »£ (J^"L>. <J-}L*J1 J-^- f-diP-^ \j>-& Jii-a uliJL^cJJ 

' )1 La> V ij ('" '"~VJ. J (j-^'rH^'j) 

(^^Il>iJ ^^aie-ui ^-JJJ JL^ dJJjJ i<—3JL>J1j j m£jl£ t^jJ>- ^1 Cj La j_i_u j_a jj£LJ 1 
• 1 C J-^**' ^J^* * jj ' d J * J *-k 4-J-m-L>. CLiLjaj-t-u^jao^jS ■ 1 C i>L)^U>. ^-^ * ) 
(_£ Cj 1 j-jjuJ 1 £JUfc (JILa *Jjj S^ulII (V3j d J*J Jt^" < ^-'- u -' j> - *^ J *- ja 3* UJ 3 ja JJ^ 

.(J2^1 ^yJL. 4j1 tntj^ J£ ^^j (j-* ^Vi 

JjjSlj— ij ipj-LJI Jjlj Luaj_uaj>. p-Lui-IIl aL<-uj>-L-1 d_^_u_ilu fQ-^-Q Lito* 1 (JjL^tJ La_4 

•ft-ILi 9 . (^ _} L-Lga a 9_<_ua_a fl)-S + (3^— *-^-*-<-*< ^-flj-" ^a-«J) >S + Lua-<-aJ>. Laa_i_ua_a fl>S 
3_jj»£jJ1 u^l_jj_ajj_^J1 (jjo ^LSjj u-il »^11 j^J-11 g-liag L) 3JL>J1 OJLA r-^Lc 
4_u_u_L>- 3l_o* j-i^jlJj 'j g-Ia-I' ^jl uu mi^Ij i^jClJI j I i>>! <J^>- 2 i3l_j_>J1 ^JLa 

^ g 1 j S j-j (jjjl_tail ^ 1 C ^\_aj-_>JLl (j_a J-J-^ «L>*L<_u 5_jj-a3 tjr JI ^Jl L-4->3 
tf^jSjjl La ^Ij i^jL^j-t-^j i^rl^. ^-1 (jl V~>1( 11 ^La (j^a ^^a jjjj) ijr A j_i_u j_a Jj^LI 1 

. fijj Ml >J 1 J 
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La 'J-^lS L^jl 2m 4 4_uj_cu_>J 1 4_o-l_iJ1 (j_a d ^*^ 4-lJLl<-u Cj La j_<_u j-aj)j^ 4j^Lj 
3 jvjfl 1 ,jjj '"'^J f-^ J ' (J ^ *Luj 1 j _i (j-a J-^-^3 jJl3 . 4_lUlC Cj Lj l>la-ua 1 <j»a ^—i L*j 
1 1 J 1 (if (j-\-3j-*-tl JUfcL*_a ^^ (jju*j ^j^ta (jjj uuCJ ^U_ut £j\ p^Jj 1 lj_A £jjo 

. ^j " j; j ^ Li Lu_u ^ 1 4-U^aJe uJ 1 a Lcca-dJ Li 
CjLjjlj Ja js-Lui-III ? VJjfcj i4_u_u_L>. Cj La jj_u j_a j) jS 4_*jjLj £.Lj_uj Lt^a-i] JL>*jj 
t alseJ (j_a ^- J '-* J (J ^ "> [j ' w*J li>J & '"' Cj$ ''^Jj^J i ^yj- 1 -"-^ I A-o-LJl (j-* 

. *L^J_JI ^^^ ' a * < ^a j w ^^ 
QjJ-J ^—H-j^Us ijjju-l>Jl ' lLSj jJl3 4_u_u_L>Jl Cj La jj_u j«a j^£J I ^-"^ l Lat 
2i j . j-jj-u (_pDj-4_i c_3j-»j i 4^t_iia 1 j 4-lc-<-lO^ Cj Lfca-uuJ J-JjJ (— Lu.u Aj-*-uj_a j)jS 
jj-^-Sl— Lc tj i^l JL^I ^ (iq'w jj-^ p^AjJl «*JL>-j-a J^-Li- CjLJVI ^Vjjfe Jj-la t - A d3^ 
VI ii_Laj2(1 j-*-£uj «LJL*JI j,t_tTu j-4-i (j-* ( QJ ~ J H'- 1 J . Sj-LoILa ^^jl tliljjj djLi£La 
3jj_ua_ij ijji^-^' ' ^J* '^ f^^J-J' CX3r£3 * '^' J flk J * l£^<J'"'' (j-^-tia-O* (j\ 
Cj L_j j_aj j_A 3 _} L_C t ^ LQj |a . t J„<a_>J 1 £yA $. Lui-U 1 g. 2iJ_A jj_£L<a_Ii_J 21 <d_a Lc 

L_3a>Jtja ^j-J-C (J |3-» « <— ct-i-uJj i 4_j_aj_i_uj_a £j£ <—) i-Aa-t-tU /—J I -ij-tJ (_pa L^>* I 4J L>. 
Ci LAQ-mJj I i>J-Aj ij-Jj-u j^pDj-a 4j»_uj CjJL^j Lglaj-co Cj LAajouj 1 J^l (J I *-^>*J 
VI (J_a_>J1 3jJl^ J^ 1 ^! * _"' ' ,1 " Vj c)^ 3 ^^'^' ' CjVL^ (jja "/20 ^Ijj^j <—jJL>iJ 
^j_a SjLjj J_>o (jl Lua-il u-(-geuLj| (j-«J « Sa-ui-I] 1 p.VL& (j-* ' *° ^^ A2 ^-JIjj^ 
CjVL_>JI i>J_A (JlLa JU£. ajIjIJI jj-^la d i i ni jj^ L-3 Lt-Ja I * j ui£ ^1 d i n<i\ 
. (4j1 uuXI) (JjLiIlLI fj-i-II (j-« L^_a_lajt_a (JjSLj (jyJ-11 i4_LuajJLl 
f 1 Lea C I 4—U4 ^a_<_ua-aj)^S CjLAa-tluJ /j-a ^jajulj /jjjJl . ^yaV^-uj 2 1 ■j a * u a 
(<-_)L_L>J1 j\) Ja-toj ift-J-L I (j_u_L>J1 ^.Jtjjfc ^-^j-cujj i L«_a 4j^Iu1j duj£'^ 4-lLi-u Lu 

^j|j ua_«J' (jj-^-J ^-^J i f Q ^ > 'JJ O' **' J Lca ** (cr^- 3 ' J' J-^-^) Cr*^^*^ ^"t f Je U j 
^gjj>*2 «UL>- ^j_a 4_o*j L>J1 4_u_u_L>J1 ^'3^ * I ' fl-pjeja , ( j- J ^ =t -'- a J' L^ 1 '^^ ' A 
p^«^ Cj La J-uj ^_a^aj_S ^jjAjj . i_La_i3 L^jJI QLlu-uI {_)^a-pe ujjJI < ■* ua I La_a 
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Jljjjj . ((_gjjji jj>- V! ^j a « j 1 1 j lSJ^- 5 * 3 ■'--«_' mJ|) <LLaJlJe a /g^-al i uy\ h^Li. 
iCU_j_o* j^pDj-x CjjJL>* *_U «La_L»_UaJl jl 4_<2jlb^Jl 4_4-iJLC p I '^"" 21 ^j^* I 3.3LC 
jjt_i_jj . 4jjjQJ1 ^j h L>JI j-t-al_t£. 4j^2HJ 4_u_u_l>J1 CjlJ^_sj^j1 aJL^-"1 i uJ Li£ 
. ^jLo* 2l AjaJtjq ,^3 -nj^ 4_il jj-a jqj2,jJ| (-!£. LiA-i-ua 'J-^ Jl (■*-*->' (_)-aje_u±j1 
I j j a Q>SLj ^^^- (j-^J i5jJl£L!l SjjJjJI L$jlc j > LaJ oVb. liULiiij 

^j^soj .j^>.VI (j ii i -y I t (JJ-S>J (jH-" ' - ' I ~ f— a <UI A* 11 (^yJI (Jj-4-l 4_jjvjL>JI 
(_jJJLj>.I I ui <"ij . aj uij 11 i_dJi JjJ_«jJ CjVL>J1 -i la « * jj^ 4_o~1jj>- CjLlLiC 

(jj^Si ^ (jJiSLlI) AjJlJj^Vl SjjJI j^c {jz. ^jilJVl 5_i jLSJI SiijJiJI cijVL^ 

d i ii «■■>• (J^ (j-o JUs-lj ^l^ys- ( _ ;r 3 5JL>JI oJUt iJlsJLsoj .(J^.jJI j j la 1 J ( _ ;J ILi2l 
jj_a ^ j I c MjjJaJj Li i. ii in CjVLsJI OJL& Jfla r-^M-Cj . 3 IX J i_iJI (jjj_Ju£.j 
4_j_t_j_Ja Cj La^j_u^-a^S_] d Lala 3.3 2ij 4jLx ^-5 «Ul f. S La * 1 1 a d j i iid i Cjui£,l_UiA 

-L-a-lL«-j (_g JJ! (jjjL-u^Li (j-ujJ ^Ij^JI (jjilsJLa dJJj ^-°_5 '(j-"" Pj^ J >-" O' 

.(-JVjLJJl ^ II i-»J1 ^J\ Ml -I 

•U ' " '">^ aj) An) ^j^j*" '"■" *L^ ro-i i_£JJI J-"*-*-" "3 
QjuuJu aJLcj t^jlr S-j^.j2 m^JjI ^J a La 1 1 ^yul^s-i ' Lsl d!L>.Vl * S^Lc ^-j-sa^jij 

. 3 >-iIa3> 4_u^uij OLdg.1 tia rt ^—11 m^jJj j-ujiUjI 1 JLA ^2 



89 



<—ij_5j £—11 i(«L>.jJ1 /^J-C 4_uiL>. «La^l_C ^—A^) 4_<jj>.jJ1 

«L?e_j_1j 3jsj-a_a jl 4_«_<ilbc_a Cj JL>o JL9j . <UjLlJI ^^^ 

(j^o j-uSUI dJJLLAj .<U-i ujSHI 4_iIj_l>J1 CiLfcj uujIj 
L^Ji J L^H J^hJ-*^' U-„^ pi taj . .n V (^oll CjVL>J1 

(^palj-a^l (j^- ' a uiSJl (j^S L-*^-« L)J^ iddjL*J1 ?c_JjL 
' ' 1 LOljU 1 t^yZiJ-a {j£l ' * u "» ' ' ^LLo tlA^hi^ * <= ^ ' JJ^ ' 

5 t uti\ 3 La i ulj j (Tuberous Sclerosis) ^^j-^1 

jj^ Afl_L-mJ LSL1 1 jj_a Cj Llj_uj-j j giaJ (-Hi 1 4_j_Lu_uJ 1 
^q "■*" -ATI ^ 4_j>. a_Jaj r*'-*-^ (j— * f — c -J-^'- J ipLajJl 

«G^Lj /j-j] £J"Llj1 (j_a 4-i-a-ujJ 1 4_j_Lu_>J1 Cj Lfcj-t-uTJ 1 
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L-d-Lse-j j I i<d_j_jljj ^pDlj-at j I i4_j_u_L>* tHiL-Aa-mJ (j-* <Li-u-ujJ I '*** Ltd mil i ■■ aJJ 
3*_jj1 ^—J' C(-lu jj-* ^"J'J—*-*-^ ^Ljj-iLUl 4_j_u_L>J1 Cj i-Aa-uuj 1 4-L.mJ Lsl - ■ '^^ 

.4jUL j-Ac 

JU>.| Jj-Jj-Ls (j-^- g L'-t-^-t->^ ' d i L-Afl-uiItJ 1 ,j-^* ) J ^**' tSa r ' t^aj u\ aJjI L^L>. 

j_a La I g * ^ i^j-u-aLiJl >u-LQjfi r"L>*j_ciS i ^»j ' ■■ i j_a Li L^-La^ .(jjjJljJi 
(jj-SLj jLsj .j-j^_jJ1 ^jLLsj-j-o c_<JLit_a 4-j-uu LI L^Jj_>»jj ^-jJi a^uiu£ ^ ^ 

,3jU>.1j (jit-J 3-iVj JLaJL^I ^ Ir d_JV_} £>_jjJ^aJI JL^V JL>J1 *Lta£ £j ud 
(JLjlo*! /^J^. SjLi! (j^^J J^ ijj-ijJljJl JL^I JU£. r I Ltaj ) j * m 4 1 L^a^- -ij^-JJ 

. (27 J£L£) lJi£J1 j-»Ll*V j_^>I 

. (J_«j_>J1 <^L>.j»a jj^L^ 4_uLui_j£j1 ^ys\j^a z\ 0JL& ^ya JU Jjul ^j^"» '"■" t^^ -4- ^ 
j j taJ 2j ■ La "■» jjijjl (JLala^l ^1 a 2! Jy^Ja ^£, (_£jj>.| CjVL>. J Sj Sj 
CjVLsJI OJL& (j-oj .4_ujia 4_uljj J^l^.j ' <: ^HTh , *— ^_i>^ O-so VI (j;jj>.| CjVLv 
JiLaJI '* ^J a i^^jjiJI (Jjj>JI ' • j 1 ->_' i_£JJI (3j^ "iXQ /7 J l^X I fc-xjj-ajl (_paj_a 

Ijjj 4_ifu-J! (J^sIjjlI! i. i<I~j . oajLiJIj (J^^JI 1 u . . *^ ( ^c !jj>.Lc LJLp-l mJjusjj 

> j 1 11 ^l^itj jJ-23 SjlJjjI (J I <i i"i (_y3 d"ij 1 11 i'q i(_p3j_LI I JUt j j gla /ji 'j-f^ 

i LuLLajj-j * i^_lx j-Jl I * ^>.aj 1 olS LiJtjj JU 4_u_u_JI i> JLA J-2jJ • 5j) 21 j i_aJ t Ji ^-5 

I JJt j i""i ijij i^^jjjjl L^£jJo ( _ ;r 3 i—aJal j_y3 Cj^Ijj (jOJjl jj\j La ^1 J . Vit 

IJJS.I IjJJ) (<U-ujJkl CjJlLj l4jjj !S I nVlj J-L^-Jl (J I ■} l"l (^ 'Lj-ILc (■ 1 I 11 M (_p3J_LI 

Jiajj 4lJljj->J1j »l**i 1 11 Tl fCJ-ul^-a JLul^-a (^u x-njj2 ^^pDjJLl d 1 1 n 1 (j| JL>.j C^p* 

.)t_ujj1j 1 *y ^\\ juJ1j_a ij\J 
4jIj^JI (jKJ (J^LflUll ^1 i£J-«J (_^<JI (_p3lj-o 2 I (j-o ^Jjji.1 4£.jjij*j5 i_dJLu»j 
ja ulJJ t (cLA^ 1 11 11) £i_(2_L>J1 AjLoJlj ' gt Qj^ 1 ■■* I a! A , ,.tl *i_tiaj ^--Aj i4_u_Jlj 
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ft. m itII Cj\a>r)ui"it\ 

. 3j_u£ (_£jji.| d j tig J-±£-j g| j j 1 "I CjLajjIjj ^1 <13LU3VLj-*L«-o2L] 
«L)Lt-a! «L»_uj fiLulj^jl ^^palj-a^lj CjLAj i ihII ^ya ^£jj>*\ CjzL>- j $ laj J 

4Jj>.j-a ^-3 ^JLju fQj I]} I _ Lfl£ ' alscj ^—11 t_£-ijj ^--jLumS j^paj-a j_Aj t/. uJLiflJI 




SOJL jjL^VI 



■ aXll ^ CjLaj uij :(27) JSLji 

U-i inn ^jt ^J-«ItJt_i£ t/j a-ulajl (^\_L>J1 ^_4-i ty^£- ^hJ- 5 I-* 3 f* 3 ^^' ^-^ Ur^_3 
3-jl_na_ll a^I (ji^-J (jAAaeJLa >oi (_gi (J-ii= 3-iVjj asI JU£. j*\ i nil (_p3j_o 
U I C jlj Lo I jL^ itfjVjJI JU£. JiiaJI Qjj d K» ■*, \l * 3jj|j_U3 j*C i ntl u^sj^j 
^^pajJLj .^j-aLS ^ S. ( n ^^paj-4-l ul_t-sa_a Q^-S (J l (J-$H^fc-i3 . CjL«1j»£. jnS *L*-ijt 

jjJLjlj (jlll a}L! JaI^jj . S^V^II 5jJl*c J^Li. JaUH SLaj ^1 ^.jJj jlIs 

CiLj&j i"i"i (_gji VI a La I J_Lj (jl 4-j-3jjJI SjJLlI >ljj ^^ S^Ljj jl <_)-aJLi jj-o 

. 4_U3 aj_ua_a a>S 



(J_aLSLlLo vj-^ j-4-i cr* L - k -*- lP 3 -)- 4-1 (J^iL>J1 SIjJLI d-iLual LJLo-l (^-ijj 



9$ 



(jUuiUlg ftuljgJI 

CjL&J-JojJ 3_jJ>JJkl (_p3lj_o2l jj^J I I n_MJ LtjSjJJ 4-uLwl <U-La^J I JUjsOJ 

4_]Lt-a^Ll Jl Jju < ill £jJt>Jui£. £i i iiitl jj-a 4_jLLLj *j '"-^ ^—Jl 4_jjLij (j-*J « g ^ -4 ! -' L :v 

(jjj_Ju£. «Laj jJj a 1 964 aLc (_p3jJ.I j I nu'\\ cjIjjj l? Jj> -1 ct^J •iS a J*' '^6i 

oL&j ui!u VLaLl (jJ-lj i3_uUVl 3 . . ^ U . (j^u^sf (jjljDI i\ in'ill (j-a 4jULi 

*VJj* j^j ^1 IsLiJaVLi laUa^llj pLajJIj i. ilritlj (ji^lj (>-«JI (^ I $ -1 la « " 
Jt£ti!l aVI (ji^-i pd"* ...-«-? ^Ic ^jIjJI ■- alail j j j ^J ly^jIauJI Jl alaVl 
^ j "-> — II JLua i « Lalij (jLi dJJij i4-uLwl ^ j i a — 1 1 jj^jj-lAj <LiLi^>2| aJLC (j-o 



:&*i1 tfi* U*jd1§ *»*m juiiABaif -3 

. 4_L*_ul3 3 j j ' <a 1 4-ulaj| j-lSLSjlII jj_a lJUJX. (J_alj_>Jl p-LuillI fO_kut_a (JjLlIJ 
9-I^jI < ^ jl JJ^ J-^^ (j<gU^ 5jJl3 J!^>- *L_u_J1 £JL>*Ij Lo Jjula tjl ^>*J ^-^ 

(^_l9JU ^-Jl r-LL>»j i La jL^C SjjJa^. CjLuI 4JLj_u-o (jl 2i1 i^\_L>Jl /^J-C 4-lu^j 

Lusjj^^ (jjvLaJI (J_<j_iIIijj idJj-SJlj ^jl^-LiJlS Cjlj1^j_>J1 1 kllje^i (jr^- ^" Jj ^* ' 
-4ju.u1j 3jj_uaj (J_<jjl1j_uj CjJIJ Lo L^Jt Jt I - bt-uaeja jLJaJI LAj-uG CllS (-t-^' 
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ft. m itII dUtgwrill 

0j_& (jl JL>-J JLdJj 3jJlS_] (I) (j-\_aLLl3 (—LaLtJJ (jj)J_JJJ^£jlj (j^ I ( || 2 1 (_& 

CjLaj-JujJI (j-a IjUJLC CjJLxj (jjj_j_<_u2l (jl 4j^jHi>J,l i_sjL*Hll ( _ ;r 3 O-J-l 
V <LJI VI . 3-jJLc CjLcjjcj iUJaLnj J_c£. I .^j . ^^- iCiLJIjjtU J^_>JI *l_ij| 
CiL&j uiTulj (jjjjjj/sl (Jjl-u (jl-J (jL^uVI JU£. ^ j « La 3 4J9^Lc (_gl (jVI J^J-JJ 
(j^ j i ii a I (j-liaLjij (^I^JJI »l i ii ill (JLiloI (jjj J2j liDi f-oj .JjusJI sLoI 
jj-aj (j j *^ 1 CjLtJS^jl d 1 1 ii i .MJsjjj i4Ja^tl_a *jj ' *"* ' (JjJtll (j£. (J_$_>JI (J^Li. 
(_gj_ojJI i_i_jj_Lllj i(J-ol_jj>JI »l i ii ill (j,!^- AjJI j-^ O^'j"^' J J $ ^J-i^ 

«L_L>*I ^_4-i (-j-1^ Ijl-*^ 3 'JtH^ ->^P «Lj^_j_>»j I £j\ i\ LgaJLI (j-o u^ (jl JL>-J 

(Jj_ill jjSLxjj .(j^U (jLjuVI ^^ ojIu (oJ i_dJ!i (jl VI i3jjjIL>J,I cjLjI^-l>JI 

LJLo*lj J a La 1 1 4_lIAJI (jl_u-u 2I (JJ^Jj (_jJI lSAP cA^J "■" ! J-^ ' ^i?- 5 ' ^J*"*.' (jl 

.<U5|jdl 



_ It 

. 4-t-Ld 1 (^5^ ^LiLa JJj Cj LLu3 Ll_Li1 1 ^j-* *>^" *-— ) W"* 1 ^ Lt^ *-*-" C^ J - * '- > *^ 
1 1 jiji-^-l I-4- ' OJ^d o' ^ * W (j^jOl J-fl> La (jLi >l ^"^^1 1 CjL^oal Jj^j 

j_HJ ij_i£LilJI I j-ti LLaj. (^Ic }lla c^jj-l^ jljUjjJH!! jLS^. 5jj^ <j^-!j 
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QUuiUlg ftuljgJI 

»l i ii itl (j-lj 4JI g»"i 11I pLJuJ i« ( _ ;r il! JLua ?-)M-CJ l?^<3 1^ jLajJI lj-#J (j-i^jl 

L-aV^I jJj (j> 5Jj^l oul£a <4_u>ill LuUlj l>ll£j &a J£ ^ Jxl^JI 

Cilo mi 5^ j 1 S Cj Laj i"i**< ij tgjULu ■■ jl Jul (JJJ) 4 '( i nil i, f 1 1" (_3 (Jl AL32I (j-a 

j' flAJI 4_lJ3 (—LsLtllJ m£ jdl 0-3^Jl 4_U5_&I ^U^p* /j£ Ci l"j .p I n"»J1 s;ljj>.l AiAJtjq 

d A h -»■ rt CjL_o1jJ) Cj^Ij 4jjLSj1 lUJu OJj . cL l ' u -L > J 1 CiL-A^ i ii**m pjj JuJL>»j (_3 
j j 31 a « II ( _ ;r Jol_«_ij i4_l-Ll-L>JI CiL&j mm 1 1 (j-o pj-i-ll \jJt (j\j 4J3^L«JI (J33- 

(jjLlill (_p_a 3_jjj)2l (_>i-«-j (jl JL ^>^ iJ-«->J! Sj_l£ J^li- 3^jj1Ij 4jjl^J,I 

. «Lj_Lu_>J1 CjLa^ i ii"in ^j^* 1 4 1 1 11 1 SjjLjj (_JI LjLo-. 1 (j?-^Jj r^rH'-^'J A 3d>^'J 

S-iLjAa (J_^_>Jl 3jIl3 (J^Li* ^j^j-uj^SLII ^—IaLftj (j\-i JoLujl _!sjj>^j JlSojlj 

.^MJUl />u_jJ5 Cj LAo-uuj I t— u-uj Qa^ 3 

>— 1L1I .^t I CjL^-a^U 4-l'u-l>. CiL&j i""n (JLaJol 3j)2j (JLc-oJ (jl l-yJU»- Cj-cj 
• a (JL>J1 ^Jt L<j_£j .Cil <a j \ 1 11 II (j-^jLuj-S (j_« j-uS_) (-1^. 1 ^S i nil (_paj-4-s 
(^pajJLI (j_«^_oi *jj ' *"* ' ^UaljLlII wi^l oju\ /y-^- ^^Ljl f-^J ' Ljtx^aj (jj)j-uj^£Jl 

. CjLa^ 1 imH 0JL& Jla CjjJo. (—5 d '"^' 

42jLiII L$jjJ9 i_-<-jj-uj i j1-'->J I J-4J (j^ <= lJ-*i=e-« ^'j-fJ^J LUajf 4jjJ)^I ;>JUjJj 

Sju^JI (>-L»JI Lj!>L>J SjJLII 4-u-ul ih-kJIj iSlujJI aIjjVI ^i^. «LiiiII ^ 

.(jj^SuJI cQjjl>JIj a! 1 !i£ 1 ji I 

:fe^JI jj'iil'iir 

IjjJajjLJjjjjJI (JLiJo^il (j^ 4jLLLj j_Ju£. Jo~l (jl CjLj/IjjJI mJJo~J (^ JU>-J 
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ft. m itII CjU&giji'ill 

3j)l_Ua_U j-j-al fljJI JU>.I ( _ ;r Jol_iLJ (^1 j«_g_iLg_ol aLs^jI ljr £ «iJbl^>.j J^L* 
CjLaj Mi~itt (jjs JUJLkJLj jjjjjj . pj -^tl T^h-C ( _ ;r 3 4-aJLJ>-" i nUj tCjba- i uaii 
<<L>.I_jjj . 2_JJL«JI p j"Ij ' a ^ , U^M II < *».^tl ^JJ S^L^VLi i^lIujJI 
(jAta 3j)V^j I *<~ I ■>» « VLjIo.1 pj-LaJI juJa ?-!M-«J » ■>>-»* (j-JI J^sLsJI 3lj-U 
4_JLc d 1 1 11 m j g IaJ ^<J' d a uJI Jj ^ "<" &Ji> 4jLjLfoJI CjLAj i ii**<|1 Jl>.|j .^_x!l^ 
i_iJl (_p (^ ' a 1 -■« i j JL>.lj dim i_i 3jjL3_o 3j)2j i_iJl (_p ^yfl j uiC ^1 J "-" 
OJLA J~' " JJ J (jr^ IjJ- 5 d ' "'"' f'J "~*^ V"*-^ .dll <iA 1 nil CjL^a^l (j-lJ 3j)2j 
(jl L*i i4_i^>L>. 4_ljIjj d-J-II (jj-JjJa <!>£■ L ^J- i w 9 ^jui-^tl 4-LuajJkl CjVLsJI 

j j ■»■ 1 1 (jia- 1 n^j^l 5_ui^ Jj^" ^1 3jLc (_gjijj JajJ! J^Li- tji/ill iiiLjj 

.(j-\^>- jCLjl {j\JiS>ij\ tec_L£> /yi^- LAj_uG l."l l" i-y^Jl *^* - J *-*" ' (J** 3 '9"*^ ' (j-° 

O-JljVj . (0_g_ilj_J3l ,j_o La^c^ v JJai zLoJol (jJ-Lj ^Lx»-J-ll (jl •^ s ?3 -J -^ 
CjJU>.j La I j ' i a ijJLila 2I «l^j) (jr^ - (lA* - "-^' Jr!-^ lj.5* - ^ .'J * ' '*"' " <^jLjj/IjJi-II 
(2A* - JOji (jl Cluj 3Jj)2lj i4J3lM-«JI liJJj JfLo J->u joJ La L#loj ' LajJalj Ij-jjLj 
Jl_JjJI Sl_3j (JLsIoJ S^Ljj ^1 (.g-ijj (J^L>JI Slj-tl (J^3 (j-o iUoj_io Sjij 1 aJ 
. pjjJajJvl I JUt ^1 Jja-V J '^*' a (.j-2 J)j«ii uj 4jJ)Vj (jjs ijj^' pj. 1 ' "^ cr^ 

d * 1 1 11 ^j-a CjLjJ^tSJI ^l^uu ty\£- d_LaJ_a 3lj-^3 21 JLuj SlSj jJLiIo^I * JJ-^J 

. JLjJIjjiil 5jjL«JI CjLi^jJI 4 J 1 11 U SJjLia '-^*- '^Jl- C- ^ ."■"*' (jj-^J i4jL1Lj J uiC 
i^JjlJI -1 Hjjjj (JjJuaj JlilaVl s^JM^-jJ^rk: jJLJ! j-ut-JI (^Jl AiLUs'^Lij 
(jjjlj-llj J-i^LoJJj ' ■ ■ LSJIj i—aljJaal (_y3 d j 1 n->Jl oL&j uu 11 <l n n i -il-ij-i 
2 j ... A Ml ^Ij.oVlj (_, LSjJI . aljelilj (jLoJiVI (jrtJ ,3j>L«J! jl VI .4JJ.3JIJ 

j •> It «_ILiJI j_ljL_lII (.hi n_i L^JLo Ci-iiul! 4ii3j) l£j-2-\ cjL^iIjJ) ^1 r-Lijo 
3 j . .. a *. tl J^LAiLs J^Ull 2 _... .a', j r IC\ jjU* ^^ic juLajuil jl^LoJI (^JjUJI 

4-j_L<L«JI CjljJ_aiI (jj^xLaJl jaIILj j ■*--'" jLaJ)"^! L^SlseJ (^rlll 4_i£. Li!l>- V I J 
(Jjila SjVj ^yfl Jt^ (J I «i"*vl ' f l II ' j a liJJj) f-oj p 1 11S (J^eSLII (j^a J-^' *\JJ ' ^.' 
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QUuiUlg ftuljgJI 

^J j se S 1 1 * i> mi £j-£. ' a ^j" II 'J^jjj LgaJ I (j-aj . 4_La J_a 3lj-a2t Laflg ' a 1 "»**' rt 

*_u^aJI 5^1 *" < ill (_^djJl! (J^5_>JI ^—5 pj)j-iiJl />±3 j j ■"■* «Qj_u J^c JJaj 21 3jH£ 
■*• j-» < ajl 3->Ji jj^oj jt'^' 1-4-1 4_jjt_j_LLaJ I 4lJL>J /- Ldj il q ^—il JjuI /- se < ajl 

diLtj mm II 3 j i n't S^Lj ^1 2j-}ji.l J"lj»tlj jjal *»tl j^. j^i U 3.al i^VLj 

t jjM > _jl<^>.jJj-Jl 4_u_u_L>JI Cju^aja^JI JlLa d 1 j rt m£jj>.I J-aI j^_c Jj>*&j t4_j_u_L>JI 
(j naxlJlj CjljJijJJj 4-lSjjJI Sj-iJI (_p=>lj_al /7^^-C j_i3Li£.j (tlr^ JO-"-" J^ ' 3 

dlljlj Mill Jj^J (JLh^' (j-° 3-iLc l. i 'itl i_l Mjjdlj ij^^aLuajJLl 5jjla *l_4»-l Mj-3 

M«;j»i_aJ1 j|jj>JI ij^L>. £jja «Lat Jjjj-La £>£. <3_o*jL>J1 A m iILl (j-^-i-^l ' '"j ' 
^l_4-l^fc-a I j La 3> JS i"i l J (j-° (*« ' *^i c^J-*-^ "-° lP-^ '^ * ^ »j Millj 

(^C .iUljVlj i«ljj mJ| JLs.1 l_ii>J ^^ Cj^LaLxJ! CjL^a^L! Xxjuuajl\j . 4-dx. 
- 5 j > .iLmi SjjjjJa di! j M5-2 o^ '-^1 ^1 'Lft I'vtl 4j- i^i (jlr Ij-Lai. J'C mm La J£ 
JLS m^-II j»WIj t_i£.LiU ,j-a j_uSLII ,2>C. MyJ-«J ' . 'J lLsJI tcjL^iJ MyJj pi a" IllVtj 
.CjIjjSVI AlXC 4^c_uj S-iVoJI JiJU La 3^13 ( _ ;r 3 CjJLso 



It ^J <wlj$Jt ^0tjrft 

j^palj—a^l jj-a J_iJ_*J1 ^j ^> j se mj I i La se * 1 1 ij_iL_u /J-lLso 4_djj-La ^J-aJt 



■ La j — 1 1 ,L1I i ii II (j^j SjjVLj 4_Lj£. uti h mj^. J-aljuj i(j-\-L>JI mj-^ <LjJlj(aj| 
jj-a j '"'■ c jjjjjL-uJIj j "-^ 3t_jljjl pjj i n 2 1 ^-J S^Lc l_Ajljj>*l (duj (j^-' J> ^'- 1 
CjVLcIo.'z illaLJu iL^iljJ Jjlj VI f^aa&All I JUt Jila «lj^>-l S^Lc /all Vj .JajsJI 
J_al_>JI Slj-LI p^Uol Jjljj i3_ulj^JI (jlalj^VI JU».Li i— llxaja jjl-bcj J^uJI 
. I j'^'alj /i jl>.Ij L^j ^ S I «" 1 1 (J^l i n Uj sLflj^LaJI aJJt Oja La 3. mj^ ^^j-jljj 

mj I c t _j_ S t i ii II IjLA Mjjlbej Liaje 'II (JjLj/ 4ji^. 3 ' J J i(j^-L»JI Asr i ml (J^3 
43LU3VL1 (jjjtjjlj CjIj JLutaJj£LIIj CjLLujjjJI (j 1 i eajj SjUJLC 4_oLuij^ jlj^s 

LitjJlil (oLi.il (JjJ_>JI «^>.lj) ajUjLc jj La j i La -» 111 JSLji (_LJL>o /all 
i4_j_Lj_L>J1 CjLa^ mm II dilj-tlo^a ^jjjLj^j ' a 1 -^ I 4_uLLa_jSJ1 ^JjJL^tlll ^-.A Lc^j mi 
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ft. m itiII CiUtgwrill 

JasUl JjLj J_l£ Jj.br 






5-«_-.-}LJl UaJ.1 L^jSit-l ^^ ^jyJl ^iiU-l J^ 

^ jlj si a *^A ; ) Ojta j>j • oUj_*yj^Jl J_L£ li">U-| if-ljj 

(1 fyyj/ 
(>• 3, j— »' >—£*—} ) Jjij4 ^^ 

(1 fyyjj' 

( J > 

l/'j — * c ^j — * l/ 9 ./* ' J"^ u^ ' J* ^- ) U._p\' jl ■ /? * ?! 
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OUjLlUlg fcjIjjJI 



aminutic cavity 




placenta 



fetal 



uterine wall 



biochemical analysis ^Lic-£ (JjJl^j 



£J o^>JI L>U 



1_.>U 



4_s jii- d^Cjj-a 



^H«/ 



\ V 

to 

^Ayjj^A^^ (JrJ^ chromosomal analys: 



\ 

CO- 

biochemical analysis 



u-ft-p (JjJljo 
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4 * A 



Ct"^ jj-^t-L^jJJ t>j.tTuJ (JSLiIiJ tJ3^J La 4_jj1jjj1 *-_j^_jjlI1 
' (_L-ua_i La L^_La j i J^-uJa a I ^ LcaS $ I < - SjS i < u-fl] 1 

. a JJ 1 - LaJi ua p Loj j 1 Llcsj I L^J_4 i 



:wl*U '...■AJl^La»»J» 

. 4_u 1 j j (J-a 1 j^. ^j-* 3 *-^-> La Lo-LeaJ 1 J^-uiaj 4 «Uij J L>»j £j-\_i 
(-ill L^j^Lu_a jjx. Cj z L>Jl i>J_A (JILa (J_ua_3 ' (Jt^eaja 
Jjj^>.j w 1 C jL_pQJ1 «_a ifilLuJI ^1 jjjjL-u^Lj (_£j^*J 
j Lti-d-J 4_j_uLj_u1 ■ 1 C J i£j-LLaL*Jl (jJjUfc (^\_J <—)jL>iJ 
oJ-^jjjjJtlljJI JL>.| 3_)L-al J_ut^ .CjVL>J1 jj-* j-uSLJI 
(t-_)Lua-o) (J_flJa 3^2i j (J L<a-IL>. I ■*■ ■ Leaj <, Cj Lfea-iulj 1 
• jjjjjj . 4_»LtLi «L_u^jj>- ^-Jl 4j^Lj 4-j-uuJ ^j-tTurJ 1 jj-oAli 
4jLILj j-tfa£. (^,-21^ 4_uLu ^"V La ^1 JLilo-VI 1 JJt 



QUuiUlg ftuljgJI 

£j\ i\ l^-A {j\jLaJ& _}^>.j 4jL>. (_3 o^ iii**(tl jj-oAIj * )1 ' a rt oJu (J-ola 3_}2i^J 

•» i i a J 'j*^ '-■"' (J I a La I 3Ji^Lj Jy>-J 3JL>- ^yflj . 4i5L«JI ( _ ;r 3 *Gl j aj uilllj 



JjJ^. J^-JJ i«Luli!l Sjjj-JI 5jLu3^U tPljjJI Jl JuujjiVI (jJI ^LaL^Li 

. (Clljjj i ii I -v (.gljJ J I (Jjj^jjJjS) AjJ! (_y3 (jj-AjJ! <U-mJ pLaJjl -I 

.ajJ! ilaJLJa f-Lajjl -2 

.(>i.jLi!l -3 

,j£LJ! »b -4 

.S-UsLjjJI ajlc -5 

. A IQ lull -6 

.^ ^xmAU Ij ^^akUJI jL^VI -7 
. (j_«jj>J 1 kIa i i^ j-w -8 

.3 Ja^ a 1 a pLfLjjl (j-° ^j^\ mi i l^jiS ij-oJtJl ^ya LoLc j^nm -»Jl jo^J^-i-aj 

'.^jJt <LuiaJl 4-ulj^JI (_p=>lj_o2l (j-o plj-il '*-Vj' y^*" l -^J J "J 
(Familial hypercholesterolemia) .^JjLjlII ajJI Jjj" m-LS Jo^a -I 
jj*j ( _ J? ^>- Lull (jLjj_«iJI (_psj_4J 4J9^>Lc.-aj_JI (Jjij" i nljS pLfljjl-(_p3jJkl I jl^J 
JS l^lj (j-o jlj>-Ij (_p5j_L! (j^*- (J- 81 ^ • Lcjj 1 " 1 ^tH'j_j^' (_^3ijjoVI j^SI ju>-I 

.4j LiLi^o (jjjJI^JI J^J (jl^ !il *l_bV! ^ o^'J-''' J !j 3 ^ ' 5jULi (> iiio-^ 
(Familial hypeli glyceridemia) ^JjLuJI >jJ1 ljLJjj m\y (^IjJ Jo^a -2 

^-l jj-a «L) I >1 ' ea rt Lt^aJe-uj J_>»J Cli-O* ijj 2 1 ^^paj-II ^j-a Lcjj mi j^S ] J-Aj 

(_L^a 4_i Jjsjiji^ ( _ ;r j>-LlII ^Ljj-iiJI (_paj_4J 4^!M-c (_p3j_cl!j -^j^«-»- ■"■ 4jLc!Jj Ji 
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jo&llg uAljjoUlg ftJIjjJI 

Familial combined) w I ^ * H f jlJI oj— *■* ** c J t »■ * Jsjj-3 -3 

(hyperlipoidemia 

JjjJLoJjSjI pLojjl ^1 jj>.I cjJjj 4ajJ1 ^jj-Ajij j jj^" i n tji f- Lqjj 1 ^1 (_pDj-L1 

VI U^jS\ j flkj Vj ■ ■ U ^ a ajJI (jj-AJ fJ-^-b' Lr^l JrP*^" cJiJlj tJa-a^ 

(j-i-uJi «• 2iJ_A jj-o j-;»-p -iJ-C Cjj_4_ij i«LiLLLj 4_uLqj ^-JIjj^ 4_ujJlI1 Cj ul^oJ, 1 
,7tJvLJ1 r"^L«J1j j£L±11 (j^a-tac uuJl aIjjljI 4j5e_uj 3j£Lj_a 

U-(-J-Ui-3 4_i_Jj-JLJ ' '* Lea I A Jj 1 j^^S Ij-A I (j_fl JJ>- I ^-J 1 J J (_pDJ-a LiJU lLAJ "4 

(-C JUj i4_j_i_j_Jlj 4_j_Lj_>Jl (J_aljJLll £yu (J^.LflIJl jjJl -SftJtJ J-^S . gUj-tTuJ CjI J_uL*j 
J[q>ILui1S 4-luij *_ajj3 ^^^J iSjjUiIua diLLLTtj _} J_>JU aJjI J[a>ILuiJaS pLajju 



4-j-ui-1 pLfljjL) «L)Lt-i3>LJ «L)LrtIu_u 21 1 CjLLo* ^r^J (8-<— i (J I) / — jeu-uiIJI j_)ii3jj1 
4jL?eIu_u1 4jj_ajJ1 4_Cj_<ij>JU OJLA t _ T laL>J £)1 LjUjlS j ^^JJ .AjJI cJj^ ' "^3^ 

^JjTli-uJ^S 4-iuU ( J_lL>oj (J_aLfo | j-^"»-^ ?.1jj>.lj pj-ojj (j I ^-ojj»Iu_ai Lb 4j-<jjlJ1 jj-a 
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£luuUl9 dulj^JI 

(^palj-a 2\ (_pLi ^j^jj.4-1 (j-4-0 j^lSl (^palj-a^i 1 £J-£J Cjj_4_i SjL^Itll Cju ZjJl /j-ifl 
jjJ lj^>>) ,j •-'"*' '"' (1)3^-* QjJ '"'^J ^^ "-*^ i_?~^ -9^ ^"^ ^-^3^3 * <= *-*- < £ ;:t - a L^J^^ * ' 

*/65 ^jtj , tJ? _jLcjJl ^ 1 1 n 1 1 jl_£j>JL] (JJjljj Ji^. jj-* u>^^ (j)K i .itl (j^° /1 3 

^^ySLJj t4-ulSJI j^^dIj-x 2I j I mm 1 1 j jj^tA ^3 4j1jjJ1 cLulLj (^ JJI j-ijSLJI jjJ-JI 
ULla jl l_j_}1 JjlL_u1 ^jj» J^LlJI 1 ulr LJjb jJi£. ^ (^Ij-aVl oJJb UlxLij V 
, 1 ^jj^k"' 4jLae-uiX 1 4_j_u_J 1 j LLaj>. 2 1 c-<-btTu I $ 1 a Loj c_«_L>iJ J i I ^ ) j ■ 5 1 ^_j lji*J 1 

^j^- « i j_Lc (_^-jIjJ ^L> «" 1 11I -ij^>-J (j-3 I J-A I— lojj (_y3 1 'I Milt JLx-a V 
i_i_Lliej 5Jl 1 nil (ji VI ij'C 1 ntlj (»J-Ilj ' ■ a.S.11 (_p3lj-ol_i 4jLi^>^L1 t _^olir I'.al 
(j_a Cji m"^II (j^-a-s ' '" ^ 9 i^juaj-i-ajlS d An-»- rt d a j . U | j ^p^jJLI 03^-J LaJ_t£. 
S3j-jj-iiaJl CjLu_>JI 0JL& (JJ-a Q^~" '"'" (l)^- 4 - 1 ' ^„ J i ^- 3 *LlLt-s3>U -Sj-aJ' d to^J 
jj_a j-uS_] J ^^ I (_ jr #3 i4_ulj^Jl jLLaj-^aJl 4jlj_lL3 JU JL>o I JLn. < tjt^ajl jj»a 
Cjzl_>J1 jj_a . ?iJ! . . . (j^i_L>J u cLLa_uj-a jl cL e^ -L l a jt ci iU"i a ^ g < *-» Q^~* L)' 

SjIjjJLi ,_p3jJi.l 4Ja^Lc ^Ir i_ajjillj (_^SL!j . LSjLji I j Ic I i^K" (jlII 3_Lu3jJ.I 

^JJljj 44_jjlj_lL3 j-;^. 3j^_t-£aj ^_4-u 3jL>.lj d ji-*. jj-a ^J-t-a 2 1 ^-5 I 1 11 u ^jl JjjJ^tj 
^jl5e_« (^jjda ^^c fn i ii"*J1 jj-* i£>^° * ' ^13^?" C^i ^? '"'**' '"j i3jjL>JU 4jt- 1 11 1 2l 

( _ ;r fl-i lil Lai . I"jj->. (jLUj_«jJI (j-a pj-JI I jla jjIUjij n_gjLi<iji!l jL^>Jlj ajJI 

Cj_lj_>JI j-j-C j^j^IJLj liJJj J_Lc 4-lLc (jiLa^ ^jl ir-> 2I 4j*_u^u ^^ ajjjJI 
(^Jl (^iajjj.1 (jiajjjj (jjj . cll j^ii i ; «Qjljl (jSLaj (^JJ! j»J>^l >*J i(benign) 
«L>-jJtj ^j 1 ♦ "1 J 21 0_j_t_>J1 Aj^oaiJ 3j-j-a_L1 d d ' a 1 1 a .^jj>.1 3j-a cGji^c j-La^. 
■ -j < a > ^JJl ^JliJL) jj 1 ***m La j JL^j u^L>J1 ^j^** 1 J /yAj-JaJI j-;^. j-a_uu 5j j iS 
1 Lj^LiJI (j-a 4-aJlJJt I f-ljjV I Aj^J (JiaLLa JLjJLso j^c 5Jj|j mil p 1 n->JI CjLlII 
t^.2 jl mi'i'iVIj ^j^s.^1 cLa- mJVI jlj-c. (j-a 4-uLL.j mtl Lj^LiJI «_Laj ^jl\j 

(i-ui\ (JjV w I c [j-LLa-j :plj_il 3Ji)M-J (_^-Lc i4_al_c flj j 1 a j i(jLloj_<jJ!j 
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Lj>L>JI ^yfl^yjliJI (jJLLj^oJI pjJJ! f 1*1 ijj . 3 j « tl£ c&y>Jtl -I .^<~\l 1 2;U,ll 

(j « "ijj J 1 — U tl j| 2_,jl fl^jJJI jjJLII jl -plfc..tl c-LkJ ^ ~ jU SjjSLU 
^yfl I uixJj i(jUoj_<jJI plj-il J^-J' _5-* si" "II f'j-'jlj • (3-ajjLa_<J jl) 4_La_oaJJLi 
I niij . (^jJlII ji) 3_aj^j_,jJLl fj£. JUJ p i n-»JI ( _ ;r 3 41ajljJI 4ja- i malj a I tajtll 
4Ja-U_»j| ?L«-a2l (jUoj_<j/ (j-a CjLj^oJI d i i r i 'i ^ j-«jl!I aJ-2Hj 3.}Lc (jLUj_<jJI 
j^J-jlj CjLJSaJI -n la * rt j .(j-uLalUl jj-<-u (-Jl jjjj-iioJtJl jjj-u jj-a ?>■* '—'ill _i 1 _i^-Ij 
.mJJGJI (jLl3j_<j/j 4-La-iljJI «L*-a2l (jUaj_<j/j 2-JJ-II (jLLij_<j/ ( _ ;r jt pljJi 4j^L\J 
(jl 4-aJgjJL I CjLJUaj_<jJI i. mi S^jjJ, Ojjj>-I (_^jJI CjL-uljjJI (j-a JU>-J JLSj 
(j ■"■■'- ^LMI Jj^ijJI >tj>.lj) d-^-il Milll (OjljlJI (2j^j 3_iLi^i2l ^yfl 4-1 1 i*~tl 4j>-jJ 
(—i^. <J JU La-o t 4-^jl i ii"il1 j-jtc fQ_jljHll (j-A-i 4 jlr ^—A La t d * i <a ^j_a ^IiS 1 *-Lu 
iS-lL^sVI =L>-jJJ pjj JUJLso (^ La ljj.5 t_i-«Jj 4_uljJ (J_al^C -ia^>-J JLalo*! 
j_A LaS 4_t_L*_a (_3j)jJaj 4_t_*_uLLa 4_t_u ^j o *X 2ll (J-a^aJtJI £j_& J-JjLJ j QJa * zj 

.4jjJI jjLUj^u ^ JL>JI 4_ik: 

:^U>^.Jl$t^UnaJI -I 

(j-\-J (^P^J-LI I J-A p^ j mi (jl /jr-II (jLLaj i ii II 4_jIjJ CjLjjJaj j^JL>.l j-uljj 
^j^** 1 L$_La ^-jLhj CjIj-oIs ji idilj-jJu (—11 jjjjL-o 2u Jiojlj jj-<-aJ1 ^-^ (j-* rt ' ' ^"' ' 
.MJljJJ i4_uieJj i-JLjLjuaj] J-££- 3-4-tJl jj-a JL^JJ l_AJlaj>-J j^pajjldj (Jill <CjLLj_>J1 
CjLuj>JI 0JL& < la * rt (J-a^. 4iitL>. (—Jl m£-sJ-s La_a i(j_ajj| jj)j-aj C )l 1 ajall i>J_A 
L&a-aj 4_i_L>JI IjLjJ JjAlCi . 4_lL>JI j_J-C I j"j la-i 1 ■■ ) SA*'a I ^ I .- i_o^jjj 
(JILaj (jLLaj-i-oJl ^jl ^Jt> 4jjJa_tjl i>J_A (j a t a rt J i^-jLLaj-i-oJI jl w *^^ J-^ 

(j^S 1 (jl (J-aHj^l jj_a I ^ '^* * ifiLulj^oJl Cjlj-dJaJI jj_a ^Jju 4_uL^_u1 4j^_u_u1 

. -SjjiJ! J-a-C. J j~ ii a ^^ IjGjI J^ 

Jj_>o ^L^ Uaj i till (3^J I i^ a J . 4-jjLl<mSL!1 -ilj-tl ^j ^a « JJ 4_uJ_t1 «U_tI/2l L^-La 



105 



tjluuUls dulj^JI 

^jLLaj-L^ Ulluli Cj L_u^j-LflJ 1 JL>. 1 £)) (j-uj'j Q^jjLj ( a 1 ■■"^l LajJjC 1910 ^Lc 

fcl^. /_y^3>.q i Cj IJ 1^_j_>J 1 L_allbe_a ^-JS ^LLsj-ojJJ 4-u-mX 1 Cj L_u J) j-lcJ 1 ^j-* CjL<-« 
. ^J LLsj-caJ 1 *i_)JJ^_) £_£ 4_JJ Lc «UJJ_4_1 4lu_u>J 1 a 1 j j 2 1 Cj L_uJ)j-l3 
J j)J_i_u-o- Jsj-ia cr^>* L-flLuuSl jj-a Cj LLuL.i-t.ijJ 1 1 a • ^**' * * (J& »L^.ulII ^^A- 4 - 1 
(lA-pJ . i-i! j-coJ L) (^rC-iJ ^jJlJI (j-ojlj (j-uj)j-i3 tjr 5- t jLL2.j-cuJl ul)1 JL^tIu_ul (j-^- 
«L_j_L>. /j-l\ d J * J LJaJI «L_j_L>J1 (J_jj_>o £>jC <^_aLJ 3 j j • *a ) <JjJ_<_u_« edj-cuJI £)] 
(JjI_4-«3 <j^>- *— ^* mi**iS1 j_A C^jJI till]} ^^^ »1 <aUt1 d lo ftp J^' ^-^J * <LulJa^-uj 

4_u1jjJ1 L^j^La (^S L^IL?E-aJij iCjl_u_>J1 £j_A '"■ aJaJ CjL-u^j-tiJI ^jlj t^LLa-ixLaJl 
CjJL>.j 4_lu3j-oJ1 4>JLA dise-us iy^- u^r^-^3 - ^g j i ga * 1 1 Lkjjiaj <d_u_cX. (J^L>. 
4_ul^_j_>Jl Lj^L>J1 ^—3 4_u_u j) j-LflJ 1 CjLLj_>J1 $JJb £ya (4JLil LajjQ ?t_iuj jt) j-iLkaj 

Cj 1 a L^a ! 4-^-j LtTu-a Cj I a l<3 J_i- Lj C1ljj%_i i )uus*X ' l _y3 L^jCj j JUjC ^_ul.l.lLJ 1 

S j j ' <a I j-ljjsJ,! ^—5 «Ljj^?cIJ1 0->»j Lj^L>J1 J-<UJ d ^*^ LLaJI < 3^jJiaJl 0_>iJ 

^tj L^Jj-uaj JUjC Cjj_4_ij i_Aj_4_i i a 9aj )a 4^.1 jJul j_)1djj>. SjLcL^ /_LaJu 4-5jIa 

(j_u_a_i ^—Jl (J_uaj /j-J-^ ^J-J LSLUJ 1 j a\ • a2 l >l ^—b ^cTli-uj L^JLb i JljJL>. j^^djjk 

(j ualiJ 3jX.LSJ L^j>-LjIl>.1 ^J-CJ 4*1jJlJ1 J^JJ LLLLs aLj-uJljVI tjr 5 LAjIj o" t u| 
<Ji^ SjL^lj Lj^L>J1 i>J_A »_<jj?eIuj .4_uL^j 2 3l_o^ 3jJI^ L^Jj 4j_<j_J1 qIisjJl] L^j 
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(^^cjGj iS-LtjioiaJI Lj^LJJI j^j (jlr flj Laj "■ 1 1 J-ol^jil! jLl^.1 (jjj ,_Jjji.VI 
aJJt (JiLo (_^-l^. t_ ijLaHll (j-o JU jLkJI i^j^>- I J-ilj . 3Jj^tlLLi Lj^M-iJ! 0JL4 (J!Lo 
4jjLJJI Lj}L>JI qm ijjyll (jiuaUJI (jr-ilVli.il jj 4J| }Ho JL>-^3 iLj}G>JI 
Jj ' aajj SjlcLs (—Jl I gIL> I a i Vxqjj j^jj>.1 Lj^L>. ^—11 ' '"y J 'i)U« 4j4Jtm 

CjJL>.1 3-Jj . 3jJ_jJ1 (—CjG 3j-^j—a JjJaLLa ^—3 4J^sIlLi LJ^L>J1 ^j^* I 5j-^ 
aIjjI j J k~ ' ..'a jL3 ( _ ;r 3 '"• ifla-j i4jj^j 4_SIa_La (j_o 5J^tjII Lj^LiJI ^j*-*; 
Sjji-La Lj^Litj (jlj_j£ '".'<*■*. jj 4JI I i eaj I JU>-J JLSj . (29 (JSL<I/) «Lj3 4IUai. 

^jL-ajVI L)^L>. jj-a ^j^> '"»**' ■■■*,' ^JjJJl (^j-Ja-fiL-^Jl (_£ 3_}^>.jJj CjLuj>J1 ^j^* i 
JL9j iM—uLLajj-u ^—11 4_jjLj_ilaJl ^jIj-loJI Lj^L>. Jj^o ^j-a «t_i£L4-s ifiLuLLaj-i-aJI 

jjjjjj-inil ^j)j_Jl j^^a^sL^JI £jja «L)J^,L9 d 1 1 ill < ii J^>-^jj i<3_jjl_L3j-i_u ^—11 4_L*_j_tlaJl 
<j^j».jSLJi t_ij£jj (^ JjLxj Ji^>.j Ij a uu£l diljl^ i«Li*aalall Lj^LJJ! (^ SJjLv) 

^ - * J . o^- uJ '^'' ^-^ J ** cr^ ts^J' D^^j^'J njLuuil ^^ SJlilLI (jLLij_<j/ 
Ls_Lu 4jjLIoj_<j/ ^1 io^Lc.1 I j'"* I i <i K~ (jylll njlj-iii! 3 jrijlll L^L>JI Jj^o 

^—11 l_]^L>J1 0JLA Jj^jo jj-a g J ivA^qj J_)SL4_l C l llv cT^^ C^^ 1^3-^-*° d J * ^ ' 
^^3 ^LlLs (j^uilll ^1 r-LLa-i (jSLIj i5jjJLoj 4jj*j_o 3j£Li! Li>. L^jl S4jjLLij_<j/ 

. I j o ^AJ ^jLLaj-i-aJI j-A^j>* 

La ^ n\ r iy\£- d-Jl VI 4-A]g3&jq CjLvjJU j_*3_u 4_iLL>JL1 cl^r i n 1^/1 Cj u LLsj-i-o J 
Lj^LiJI (j^. 4_uUoj_tJI Lj^LiJI a.\ ■ u-5j| 5^.j_<ji l_iJlliej V i4ji^. i_2jL«ILa jjt 
a! i ■■ S * »l i >. a j j 3_j| Jlj CjIjLJuV lmt'ii n" V L^JI (j-a (<ii.jJLi i4-ut-ulaj| 
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QUuiUlg tWjIjgJI 

j)J-C aJX. : I j o *■* 3j_La_u_aJI jj-a SjUJX. CjLj^**( i nd ^—11 I i tj i u3» Li^L>. » ' ^ Sttja 
La ^ ^jj La * 9 '^ 1 i c £j£. j Lga£ /jgliajj jl *j^>>l I^t-j i u i ^-*-* /T J ' " ' Lj^L>* 
Loj . I gjic Ji^L->oj L^o^jjo Lj^LiJI (j-a d ii 1" -si I pljjVI jj^j JjJUs. J^>-j3 
Lj^LiJLa . L^JLo 2 .j I U 1 I ->1 , ,,^ iV I 4_C^_i_u L;r l£- 4-lL>J1 4_ti3L-e_a I i eaj I «^>^k 
(Jl J ui iiV 5_^^ 5-g.j i .it i i ■■ 5 ~ (jl ,j-a Jj V jijjJI ,j-o ^Iri i nil pi JblaJI ^^ 
i^jl^jti J^>-J aJLc <jjs Jt£tl!l ,j-o JU V VjS ,2Ual ,„",llj S^LjJ,! jjjjl Lj^Li. 

pjj JSLI (jl -i g-aj I jut (j^j .Sjuiil 4^-j-S cjj^LaJ VI j iSjjiil j I ju>- Lj^L>. (2tv 

i_k3jHll jl ijlj <i"i i .iVI L*JU£. jj_Zj LjjLo. jljji ^J°i i_i3jj JaLaJ Lj^LiJI (j-o 
^_4-i J-aLc JaL_Ljj1 JLJLc <>J_A ' a 9a j 1 1 ukaLaj j^JL>.l Jl)JL>tj a I ' -^ 121 jj-^ 
«U \-lmj «L>.j3 ^j^>* I ' ^flj" 4_LaJL (_£ j . 4_lL>J I 7c La i ■■ ty\£- <- t-pell i na (_2^u Jj-u 
4 j I -»JI a I mdJI 3jI JU (_Ll3 (_gjjjjl (_jiajiL->J! al i u-2 'I 4j|j_J 4_jjL>J| 3ljj ^JJ 
i<_3j_«_l L<t£j . CjI—Lljvj^LiVI (J-AC (J^>- 3_£jj^a 5j£La 7"J-^ Li-* J • I j ■ "*' 
(J_«1_*_J JL9J !^ i ii TLi t."i i n \ J Cjl_Llj>.^S_j 2lj ^f\_»-a (^u^j»J (j^ 3 - J J ^ '"' ' 
i_kaLiLj jj-a d Al"-»- rt J^JaL-La iJ7 -^ CjLLo-^Sj 2I (J^3 (j_« *J a "■ 1 1 CjLLjjJ)j-aJ1 
OJUt ^^ 4.J- j>m Sja i a J <S_J_>JI L. i -r" i n" («J liLfl . L^jJI jl uiXI i_k3jjJI 
^ ct-LaJULl J-al^jLjl 3j_La_u_u ^ya 4_u_>J1 jj^tj ^LaLi* J'J^ JL^**m i n i^JlaLUi 
(^JLlI hIiIjLjxVI ,j_a 2_cj_fl^>J, (jl_L«JI j IU*,„ S.lLaLi, 3_,L*Ijj/I (jLa diljJ 
.(_gjjjjl (^ia-oLaJI ( -J -Lc Jl^Jj-jl! ^J^l (j^ja-jSLia! bJ ic SjLjill (^ jjjjjj/ 
3_lLsx. ^ 3jiiiLvuV1 JoLfljJI 3j£La iji^ <13j-«-a (»JlC- (_j-A 3jiiiL^/VI 3K uiXI 
<y mi^LILj Cj1jU>.^[1 jj-a 4_<j_La_La d 1 1 nl i n Jl>.jj J-A .^^1>J1 a I ulS )VI p J La tJ 

(tJLa pLj J_LI 7=-j-3 oJjL>. dJLl jj '^" SSljJJI ^\ 4_JLiJ! •» u , .. ^^js Ljj»jjjG 

CxJ ^^>-$ AjjLJ ^IjGjI I 11 1 ( lit 3jLC ^—11 J^JLJ tijjj ^jt jj-* ^J V * 1 M Ml 3> I n" 

SjJaj^. j_lc. pLj JJ.I (j n'Cr (jlr 5_pJI 5_lL>JIj jj! Lalll CJJ-4J r I j~''^J '(jr^'-^i 
(2jSL<i1j (jJj . L^jL^al (_g jJI (J1->J! 3^j-«-o 2 tj j . ..II (j_a (JjljJj i ' fl-iS, I I ^j^ 1 "- fli] 
(j-o ij-a-u±X\ CjI—Lujj^JI (Jj^.j Q^J"" '"'" J-ic VI (JIJjjJI (_ji^. 3_iL»-VI (j-o 

.i2j!_Ll>.j£jV| ,Jj^ 



4_uj/j|j_i^ CjLLjjvjSLiI jdjj (jl Lai ( _ ;r lll i4jJjVI Cj l_Ljj>- jSLl 2 1 Vjl Ji^-JJ 
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cjI_L^>.jSLi2I dJJj (^r^j) 5j^L>. cj1_L^>-^SLiI JSLJujJ j_l»jj jl Lalj LgJ SJiiLa-a 

^LjIS 1 a 1 11^ jl jJLuj . (4_u1^a-o. jt 4jj-*"ij 4_jjLL3jj_u u^Lk. jj-a oJj-C /^tJ' 
JLjJLkJI lLUTlsj 2 La_Lu i Luj/ jtj-J^ ^-i-" 5 '— WH-4-> V 4j^L>JI CjLLjjvjSLi^I (j-o 
^j^-a-llj-JI , ..s£ i \ T| ^j^JJl ^ia_al_>J1 Cjlii 4_u_u jij-LdJ I Cj LLo^aS-l 2 I ^j_a 
^jj_ul (_}Ja_aL>JI CjI J fiLu_ojj-LflJ1 CjLLo*^£L] 2 1 ^j^** > jLj I alf i Lj^L>- M-jU-a 
^j^** I jl 3-A I JLuLu j-a 2 I ^3^ L-a_aj . Li^ax>. M^^-a L-Lgaj] lLLLl4-i 2i ^j^jjljjl 
4_lL>- ^Jj^tHj CjLLo^oSL) 2l ^j_a jliSI jl (j-A-ul -i^>-J ''JJLH^ 3 ( -^>' J H^i Cj^t_J1 
4_j^i_j ( d tla ) ' nil jl) jLLsj-^-aJl jjj^Sj ^ _ »^ jj a i"i" . 4_uLL3j-*_u ^—1! 4_jjtj_tl3 

jf i2j llaJL I 5_jjLl*jSLII jljll^ i5jJitiI (j-LjjJI t_4j^l!l ^ (jjlj>!l j-j-illl 
iJLuLL.jj.o ~ j i ->* jl ,j-a ju V SjJjJI jl tilli (j-ulj Vj . (30 JSL<i/) fL«-<iVI 

. (jLUj_<JI jjfltM Lt^>-j ,j-o JLi V (jSjJI Jj-i (_^3 d <-r 1*1 U .iljll jjiuu (jl Jj 
. J_<_a_>JI ajjJIj (."i j i -»JI (»JJ-II <j1-J J-i^Lill JLj>J! (JlLa_i£ AjLdlJI jjJ Lai 

CjIj_Ju 3jlc jjj J^ J " '"'J -*i>ls '3Jj4*j* jlj-i^l oJ-4 ( _ ;r 3 i1jIjl>. al oJljVj 
^j^ • » ^J o c /- 1 c SvJa-j-i ■■ It a i^j^a-LJl ^j^ *> >JI Jj i > «ajj (-r*Ji c ^J-^ ,^ ^' (j -- 
j_l£i jl LaLc 30 (^1 J i a] jJa j^s-Tj jjJ J£ jj-u Sjliill jl La^ .CjI_Ll>JI 
3jJL>JLI 4jjLuijSL!I S^UI J t~ 3 < j j U j jUoj i .ill £aj i_a^Lo~Li L*i!!i I kbaeJj 

. jua^ i nit 
CjLLijx L^_)l (*1^. CjLLo^^oS-j 2l jj l *-»" 4Jq1 null (j_a jt JJLu «ul I JLA ^j-a 
jlj 'i ir> 4_jJVIj u j i ii II jl j j ua-13 I La -- II (j^ ji dllij i jUoj_«jJI i. . 1 1 n" 
( J^o_>tJj > U ^ ."■ * j jj-C «Lj_3lSJ| Cj La^a_L»_l I L_jjL>. dJLLaj 21 (j^~=-j . jL^jLfuILa 

5uLiJI Jj^J L^l^dilijl^ lil UiLj <oLLL>.jSLil (^Jl SJjVl c-jl_LL>.jSLiVl 

JLJS jLIaj_<jJI <- 1 1 1 n" (jjJI CjLLijvjSLial 3j^-3 j^ij .4_uUoj_<ji ^1 AjjLjLiiaJI 
ijLloj i ii II CjI Jl^t'i i .ii ^j^ ^jlu^ll j_uQJI 4jjJaJj ?"!}L<j/ '-^j i uxi ^1 (_£.}JJ 
dilj jjij -SjjJ! Lj>L>JI ^i^ pLt^iiVlj iSjjLuijSLII jljll jjjIj L4J J i^aSlj 
dt^tH^J ijLLsj-i-oJl 3j^aa-a 7t ^ ■ «^9^J \jalaj (—11 CjLL^^oSj 2I CjL_uIj^ Cj^I jJi3 

J » iu Laj .cl! -=^>-l-J "r!^-^- -iL-c-jJj (jUaj_<jJI jjt^>. p j 1 >< jjJ Ijuju>- Ijl^. 

CjI— Ll3*^ \ 1 2I ^j "" C»~^"^ *— 1 "- ^tH^^)- 1 ^' '^ ^L?s_]l 4JjL»-a ^_A (^4-J-II »l oWtl 
7* ,"^J ' "'** '^L-^JL)-^ "J-* ^J^J"*" '"'"' »l nUtl C'l Laj 1 ■■! La ^^laj • LgJ jjii i'mILi 
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OUjLlUlg fcjIjjJI 




chemically 
transofrmed 
mouse 



DNA 

DNA 

Calcium phosphate 






Normal mouse 
fibroblasts 



Focus 



Tumour 



SJj-a^La jL3 Lj}-L->. 



Aa-t-t.uJ LSJ I '**>! a i uaJa 



d i«hU »l_3 1_J>L>- 



**# 



SLcLJ,! (<uJl£: jLa 



^LLj^ ^ 






jjo&llg uAljjoUlg <>Si\j$}\ 







O-'iJ^ 



T V 



j^jLLsj-tjj j_<u 



4 — j — j — <-u_a Jlj—a 



(^!- 



jsso 



Lj^L>J1 <J^>-1-} C jI_LuJ)j-jJ1 £J_A x-lll^j l_cl3jJ 4-u-«-a 4jJ.il <Jj^ (jLSLo^Li 



(3^-Ja.S. j i tl : I o iti (^Gj_u_uj ^\^-*i-*-" (^-J-iLa /^-l£. j-iL^- 1 nil ^jLio (_£aHjtj 
HjLa-iV o-M I^Afci "^ ^1 'tillijT (>i-JUU 3 j ti,nrt<tl 5JUJI i.i»itJ JJ>JI 
<yl\ 4Io_u ^j-a 3jl>Jj 5jL^-j ( u (_2f\j>.jG JU£. J^>.jJj ^ ' 113- (Ji*JL) .aJjI Jail L<a 



QUuiUlg ftuljgJI 

jjal S.tl ^pS| jjja <j-GjSLuJlj -4Jal mm" i ill i»JLC JUX. '/50 ^1 25 ^1 .jsej SJjLia 
j!j_al (^-3 Jalj-aVlj i J>L>J! ^LiiLiJ! j^JJ 4_i p g mill Jiix. uJJlJj >£2 Am,, 

2L»-jjJIj c.1.' LaJlj jj^LUIj Jl j.-.VIj ?Cr 2Jlj i(jiaJI (_ya aVVIj i<_iL»JLII 

.jjajjlj * I n tl t _ j pUJ nil J t(j_A^Jlj * J ' "^ J 

i_l-u£j_IJL> dJJj) Jajjjjj 'Sjj-II (jUoj_«jJ <■ < 1 1 nil J^LkJI (jL>.jdl j^duj 
x_« ^J c I fljLj l_Ll*_« Lsjj-U t*' ' M^-Vl {-£ • la i ■■ * I (jr^>*J^i-3 ^Cj~^^ ° (j - ^""* 1 "^ 

(<uj_iVI I jut ttLijI » '^"-jj .(jUoj_«jJI cjI jo~V (jL>. jJI (j-o d "-" -i 1 1 cjLj£j_LI 

£zJ_A j_lj_*_) lILjJJ . /q_Aj-_lC (JJ-i jjjjLuI ^j^** > JU£. JL>.1^Ij (jr^* **3 _ ' ' 
J)L> »" i nVI jo-AJ-Lc j^>-l ( _ ;r l«-4J jl '4jjJ! O^J"-*-"^ ^jLj^^J (jrtJLus (j-uLlII 

.^aj>.jClI1 4^&_uj 4_ijJ1 (jLLsj-i-uj 4_iLt-aj>U /^JijjJl 



(_palj-C2l jj-«J ijjjjl—Ljl (j-^- ^ ' " ^ * ' l£^-' j ^^ t:> * 4- L*J tt-i£ ijlj-ojl CjLJ3j-t-aj 

I ^ ' o t«a (j-«J t(JI i*~ > ' ^j^* > 9-\ -i 2t CjLi_lL*j 4 jlr ^-i-4-i a4_ljj»£. Cjlj-t-at pi o i ni 
(Jlj-JLJ 2i I (jH 1 Lga a rt Lal_4J jjjjLIjI (j-° /j (XjJj ^j^> * I j-o_uj . Jj^Ji LJLo*l 

4jIjjJLi (_p=>I.I I J-4 42 ^Lc JUJLtllj .'/.I J jjJI^aij IjiUol ^ 4j jjrtjL-all 
t^jJu LiS ^-ib (JjL-uj 4j^1j CjL_u1jjJ1 -n la * rt OjljjI 



.4^^L«JI oJUk 7t i>ijj (jrJbJI 
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jjoallg jjiljoUlg ftJIjgJI 



5.1 SaJlj jf jiJtj 



8.7 

47 






12 ( ljU. (JijiVI ■*»-5 ) J 1 ) 

39 ( yU ji^\ ^ ) ^l 

2 ju _,! ^ 

2.9 ju^iji^^i 

0.9 aJsu y^p V 



CjLu/Ij.} <4jJI i." i I i r^ijJ La (Jj-«-a VI '/47 (Oj-JI Laj . LLi^o (*lS-"' 0ji»I (j_9^J 
(_gjdl jj jdl (<i^>- (jr^- ij-^ _9-*J ''^-* C"'! ' "* ^V ^~° L^^LlJ t: - "j'j-' ^ ril'-^e-a 
4-^jl iii**( 11 j-*£- fO-iljUJI JU£. Jjisl^lJI «L>-j JU (jj^9 La 1!il 1 . -~.j . ^^- i4jlj^J1 4-uuj 

. JaJLa /. 1 (^Jl 2 ,jji cJiL (jjJIj 
.cjL-u!jjJI oJ_a /j-jLlJ 3-Js.i t*^-^- '-. 'j'M ; j j i nf g- 1 ~ ~t 1 nVLa liili «_oj 

JLJS o>^ O' (j-° ^ * '■"'■!.' ^ (J " " '' cr^ l — l ^J- c -J-^ CH-" 4-^jl ni'll jajljjJLs 
«L>.jJLj tf, ■ ■■ a * II da-a t ga 1 1 J 1 5j j-LuO I 4_j_t_j_JI ^J-al^jtJl ^j-oAj ^—11 O-uajjtj 
fj-AJJJ d < > ^ ~r .". \ \ ^ 1 , ^ ^ > 1 > 4_)Lu^>U L»^-uSLj Cj.il La_4 . Lu^Jij <Ljji I il**( a 
i_3jjJa (ji^- Sj-La-u^JI (^SLx-i V LLLU 5yjLli!l aJJt 4^e-i^> (J^>- (»5-><-> tiljS i"ill 
(—uLnjlj j—cLalo^ 2ll x_u3^Jl ^—Jl jjjjL-u^Li » LcajeJ (-jjlj i» ijLstHJl 0JL& (JlLa 
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QUuiUlg ftuljgJI 



.v~— 41 JUaS f qji ill ni'll ftUL^i 

2M , V^ — tl 3j_i3 (JMi- (jAIajL 4Jajj>JU 4_LlJI j_ul3 jl («j>.jJI 4-uj j_uLj jltui ul 



. I )1 i a rt d ui _g_i ( j^/1 ^j^S i LajL_t£, j^pajJLLj ^ )l • *-»* I ^J' ^N I 4 1 1 u i (-r^-' 

i_i_Llie_o w I c 3j_La_i_tuJI 3-jj » i^i L. i j i u-i LilJ9 L«^ *ul VI i Lo^io J^ fs^>- 
(jCl^JI j_irtlll (j-o CjLJLuJa Aj^J c"^3 i41jL«U 4-u^uiIIIj 4-lLlJ! i_a^jJiJI 

<L]| i ii a fyJLi-j d gjl i nil 4_uujlII tit^t_JI Jjj"* 3 ^>*3-J d)l c~^ J * ^ ~ ** 3 ^~** 
*ul_uJl Lfcj^JtJ d ^ ' aie uiJt A I LtaAj I L^-i-aj 4_u_oAlll ^ye\ yjiyil ^Jjlj^Jl ^jjjL-u 2l 

. =l» LaXlj 5 Jul i nil 

: j&JI gfcj* «lj$ -4 

^—Jl ^-J J- 1 -"- 1 * ' > ^ ^ L^-^J- 1 ' clA-J J- 1 -"- 1 * ' L)3-*jL9 J k (j-^I L>^i>^ jLZlal 4^t_uj 

^j-G^)-jj tJJ-^-^ ^^W^rP lV 3 Jt^*-^ (*JJl /^ J^-T^T^ ^- > -'- ijJ ?-^4>^ t -- 4 Ti J>fc f^- t - jti3e -J-J 
4jj_«jJ1 4_t£.jVl 4jL-aV ^j'j^il j^-^^ ^ (>^J 4_LJliJ1 iJSLuiXlj .rn ui^JI 

^ljij-jj . L£j-_j_at -ij-i-A (Jjlj^ ^j-^* i (lr\-i ^j" ^** r a j j-<t-tSL<-u it 1 ,^\_j j-iLJ (^paj-LLs 

(j-a ^jjJl-Lu j5Lt-aJlj ^jLuaJLl jj-uL^i-l <= L*Jjl jjJljJ^ ^jl i-tJj-J CjLuLuaj>* 2 Lj 
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jjoallg ijaIjjoUIj ftJIjgJI 

CjI_Llj>. (J-2JJ £Li^5j_aJ! 4J 7-1" i 11'^ ijJLalaal t_iL>olj ( _ > iuj<JI 4_ul£Lol j*\ i nil 

.4JUL1 ^1 ^!j>!! ojIju^I 

^l^s- (ji JU>-J JLaJj i4jJL>. 3-iLjjj lK'J-H («^L«J (j-^ 'jJ J ^ '"' '"^ i-;'«^J 
3jl_tlu2u j-jJ_>J1j . iLLaj-ill <l'qi nil ^ya Ltiajl (j^jbu ^^pDj-LLj (j-i >1 ■ a 1 1 (j_a /.85 
*Ll-Lill_J 4jIj^JI (J-al^£. (Jj3 (j-O .iJLso (p 1 n->Jl (jjj J g l"li j^Jjlajj) d iq I nil (jl 
*Jt,\ ~j ^ < >. ia t d j q-r ilill L]^L>Jl ^JLCj f -*-^ C"^ J"^P t -- 4 TP fc *"- ' ^^-^Jj^^ ' J 
(j-o ^J^l *_uL-u2l ^^ 4jJ-ii!l CjlJSjfj i» jiXjJI «l JLC. jl J-iLo J^I^jiJI j>JUt 

^j!i t _^aL^- mi 2l a! 1 n~w I j^Lao ^j'-^j" A 'J ' ' lP^J-* ^^'J-^ (3 M >-4-^-^3 
. 3l_ij>JI 4-j£.jjj 4j!LuJI <_2j|jJiJI 4j*_uj (_p=>j_lLi SjL^s^mJ 4-uIj^JI 4jL>-"i i uVI 
(j-u 4J3^Lc CjJU>-j jJLs i(_p3j_LI j j jfc> ( _ ;r 3 ljJ-5 4j^ojJI (JjI LaAll t_ijiljj 
j S 1 n II (_p3j_o (j_o pj_l (jl-JJ (h- 1 (J U T J ' "'^' O^ 3 ^' *— ■ ! '-'i J ?Tp J ' (J 1 """. 1 
<LjL^-**k 11 A 1 (CjLLo. jl) (j-^>- Js^>-^J JtoILtja 4j-*utJl J '**' 5 rt (_J3 Jill JL>* 2I ' t-i-t^aj 
CjLLo* d jlr x_oj (_£JU1 A^j_u^_a^j£j I jj-oAj /^l^. Cj L-ujij-LflJ I ^j^** ■ 1 4_]Li-aJ^J 

VI Jj)J " '" "' ^J 'J - **' 0"^1 iJrH?" (j -0 ^-*-° t ~ i * 'J*?*^ 0JL& (J-2ILJJ lLLIJJ . (t_! (J I) 

(jjSij (j^Jjj-^iU 4j»ILLLI (jjj Lj^SLlJ I Lj^L>- cjL-ujij_Lii!l («j>.L$j Loj_i£.j i 'j-^ 

(j-o a J ^ " * J ' ^l""'a i^lj^JI ^L><"n ,iVI 1. 1 j 1 ,m 3_il i^^J SLj^a Lj^LiJI liJJj 
p 1 n-»J1 L^j )t_5JU /^-!i 3 jl Lga 1 1 aLu> 2l ^ La 1 ul aj jt 3j-tIuLu3 Cj L_u0j-L(2J I ^J^3 

5t5LliII (jyi^- ^L>l^.VLi j^ 1 nil (_p=>j-4J 4jL^V I (JLil>-l jjj.23 (jSLxj V jlsj 
3_<j/Ijj (jl VI i«_«JL>J,lj 3_LjI_«JI jljilj /<uljjJI (j^-J o^J-''' '-. ' 1 " 'I Sj^jjII 
(jlr 3jji2JI jljjlsoj (t_i (J i) ajJI 2AjuloJ2 f-jj ^j a — a j 3JjL«JI tcjjLiI 2 ^^ > 

. (jjj Ljj£LLJ I 4jL^sI jl (Jl i^axii " » 4ja_ujij i4jIj^JIj 



:j«aIU4iiLiM^I w)U -5 

dilj «_oj '*>rh^ * J ^j *>tP"^" 3im 5jUI ^ (jl i.i'iVI j-*c JjJ«-o jl^jl 

liJJi JULJ (j^HtJ (jl ^-^JJJ !il-3 LoLc ijMiytt (^yJI (jLjijVI J-«-C J "->_' LaJLULS 
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QUuiUlg ftuljgJI 

iM—j-UsLLl ^jjij-oJl ^-JS LaLc jiijni 0J-aC (jLS (j-* ' j '"■'^ La^a (J^Jal Sj^LiJ 
I J & j ' ^**' a i zj tp i n~»JI (Ji-1.3 _}JL»-a ^-auj-Aj » LcajcJ Cj&Jll ^jl jj>. 1 j—ul^jj 
VI 4j^sL>. 3Lo~ 3^3 *U CjLujGJI (j-o pjj (J^ ii>J^>-J (jLcujVI (j,!^- /J-oLJjjJI 
4-u^iLoJI i_ajjJiJI i.n i n_i L^laLCj SjILill 4j^jJI CjLujGJI (j'ljt" La Ij-lLJ 4JI 

. L^UIOJJ ^1 

j j La a> j^pDjwO cJ-^ (j - * (^ ' ""*^' ^La^L^a JUC CjJL^j La jj ■ eaj » J^**' ' ■■ I 
(J III" J ^ I 'I ~»*J 1 ijJL^JLj C-t^p* 'fz-ll ^ '^Ji3 3' c-tlaJI ^ysj^a jl (jLLaj-i^JLS 
,j_a I '"<- I U*. , ,.l aJLC <_ . < in i-3j-«J V Lot VI .JjulII (^C 3ji .iLmVI ajl Ltac I 
(J^o-d-II (j^La-l (Jjk .^^Islj-a^l 0J^J LujLual aJLC JUC ^j im* 1 1 (—3 )l i> a" i n z 1 
(_pLc I JL^ S2"jl A" ^ CjI^j£ u^ljju liLtj SSjIj i nil i*!!^" i n" La^ i^llg" i in Lul 
4 _ ? Ii_l I j*mi" I jLtj . Lp. (JljVj LaLc Qj» i n" 0J-9C tiJI J_J i LaLc £j\ i ii <i~«- Sj^lil 
Ai_a_>JLS) j^a_j_LaJI ^j^** > J3^ U "'.!*" ^-^J- 1 ^J^^' Cy° U-5^ 3 ' ^J-^ d)'- J - UJ **' 

.iJLiLJVI (j^i ij-^ 3 ' *J-^ (M^-° 
^jjiLiJI «LaLcj »1 aUtl a\ a" frl j-ajtl! 4_o.^oJ^_l ; J I d *J uaJl CjjuI La Ij^Io 
^J& '""^J LaJul jj^a JUJUul *_l*sjj .3j-u£JI Cj^t-ul O-J^p-La i^l^ajji Jl>. (^lc 
.Cj2jL>J,I aJJt (_ji^. r~J Laall sLoJI (JjLa- ii uj pjjJajJil IjLA 
jLilLa i4jjJI <2jLcjLSL!I S^L^^ i^^ii- 5y-aLJj_J j-Uaiej j_ajJI (jl Lij^i 
(jAJ^Lj iLLaJLllj tdll^ i i ii *-Jjl !ij->Jlj t^"l i i ii jjja j^ol ^ im»H J^a J^SLaHj L»lfl 
« ^ 1 1 n (_2f\jtj ; I (jl < ^"^ j m d 1 1 ii ^"i i ii ij-uiJI a td i i n 

j—a-jul JL)JL>o ^—b jajfcLi^iJ SjUJLC i ^a\^£. ty\£- (—SjJtHJI ja_l i ijL^tjJI (j^3J 

(jJLlI ^Ijj-^JI (jl Jp-J J S I a isljJLlI ( _ ;r ^ 4_jjIj_>JI dllj » i nil dim) L^la 
4^^Lc Sjlj_>JI 4j>-jjdj . jjsJJI ( _ ;r 3 i." i ii I -ej dlljt i nil (<uJLC f.\ IxL ^j^£- i.*i i'iLc 
j'^^j ^-*-^h' d LtaJieJU I 3jlj->JI £ ^>-jJ (j-S Ltj_aX. (J^iaj udl a mala ij_aj(JLl 
. Li^Lual IjJ^ <Lj ' " '~>ll CjLJa^jj^JI t_jj>Jjj .4j>.jjJI dJJj ( _ ;r 3 (jl!ij_>JI jjtf 
4_a_j-ojtJI i—iLjjJ! Cjljj i."i i"iLc LaS i4-lu<Ll3 S^TlS >.~i i'iLc 4 ■ i a -- 1 1 ■ La La S 1 Lfl 
(_^jl JUljI (jlj-Lill CjLiI i."i miLc La_Luj ,d a^iajJi j_lC L^jIj^I jj^a (J^aisal 5jH£ 
a . . ^ ^. 1 1 (jlj^ill ijjjj jjj i nil i . ■ i--»a Cjjjj>.| ^ ■ i a -~ 1 1 dJJj qj> y& I 
Cj^a_a J_t£. 4_it JL>.j <L^j1 i ii**i11 fC-il^olJI i^-^- ^m^**^ C^ CjLl^IjJjI jj-aj 
ja_j1^aHJI Jut£. SjHAJI i>JLA ^Jj LaJ \& .pi aXuj ^j u a^ (J^L^ jj>-V1 d AseJ * l_AJL>.t 
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jjoallg ijaIjjoUIj ftJIjgJI 

1 jjj^j" t_a^ti>.! ^1 jijjlj jls Lt>jL«x.l (jjLii (jl (jlr Jju L^o 4^1 1 uuXI j^c- 

fQ_i1^1Jl jj-a jj^Jal 5j-IL3 ^"m*" 4j^2LiV1 fQjl^lJl (jl LxgaJl (j-\-aJ L<ii .^Jjlj^jl 

.3-jjiTjJI 
(jLaj^l_« (jLjj_&^j>. (j^l— aLc p i n~»Jl L)^L>. (Jl J_Qj_ulj Cj^_a O J 3 _3 
4j>.^r j i"i!1 Cj^_JoiLJ3 u^i_>JI J^J_?=j LdjL_u jJilcCl jJL! 5 t*s i n>ll W *J. 3-4-uJ 
jJ^ojj t(J_«L£JL« a I la *^ (y->JI (j-jl^-J' g ' *""" ' dJaic rt uLal ml] 4j^_tia£. <Uu3L>> 
x—fl-^o 4j*-uj (^yjt 4j>_^- j i"i 1 1 (jl :(JL>J,I Ij-A (^ SjLjIjJI OUj tajul (_£JL>.I 
(jl_3 *j Si dJI 0JL$J I Jl '**<< "lj i*L*_a2l (_3 Uj"iS ill AJ <a ( 11 1 * ^j * *-»^ a^ i nil 
cbjjaj I l-»->» olul cQjJL>J1 CjL_u1jJj1 (jl VI *j I d ■"■ (j^-4_i *l-3 4^^t-j Mill 

2 _.<-! ;U,^VI 3jJJl1!I fj!j-a (^3 4£._jjjjJLl (jL^jVI L}Ljt3 imJ^IjJI .S^ljJI 
j j "1 »" j) I JL>. JJLx-a J-*^ ^J i\i "-. ' ' ""'•'^ Sj-JLi- J-^ '■"■ ' "J I L#JI '— 'J-^ 5 ' 
(^ J q"l 1,1" C^LJV 2 -1 j II 2_uLSlu,VI tljVUJI (JJ^I ^LLj^aJI L}G»JI 
j-»£. (jl J^J-JJ (^J*" I ;u,^VI 2_jjJi^J| pjlj-o ( _ ;r 3 4_uL#J V flja 1 <aj a! 1 "^ 1 VI 
^yjJI ^j^~- uJI j-«-*J da -'jj 3_ul jJiJI pjlj-il (_j-3 (jl 1 h'iMJ 2 j . j . U 1 1 Lj^LiJI 
iCj^_4-i (jl (J^ ?>-* Lft ui»^ (_11^>- -n ul5 '" (jL_ajVl (j^_L>. Li^iJtS i«LLa Cjjl>.| 

/q_ij . JaJifl ^J-* ^j^J '"'^ i-jJ l^>* J-*-*-J ' ' la 1 ■■j"' 1 (j^a-3e uij I u^Lk. -n 1 ■■ 5 '" L-<3-tJJ 

1 1 jj'l 3-L.iLJI L>UJI ^^ Jili ail jj (j^JI ^ 3Jl1Li Lj>U. j^c 3JLLI 
(^j! SAJlLJI Lj^L>JI (^Jl 2 \,,\\ L^LiJI (j^j Jili ^1 (j^SLtll iSj^-i Loju£.j 
L^LiJI (_^jj (jl t_ijL*jJI i>jla (j^j jjljjj . Lj^L>J! ajjt j-«^. j j "~* " (j-II liJJi 

(jjj^jeJ i^j-^>- l£>*"' ^hP- h-'J'-? oAj •' : ^i^-' , ^' J-*^- (J>^° JJ-so (jj^-Jl ( -5 -* 
i4Jj^Ja CjIjUoj a I 96-4j>.j JU (j\^*^Hlll (J_iL_o (_b tfLdTLsfcjq j' o^ I Cjlii u^L>* 
4_jJLtjJj 5>gAlj L^_aL_o2jl C^jljLj 4-Jjlj 0£.jjj Jl-l«3j^ T J1 (j_a Ojvjj>.| LaJU£.J 
O-jLS^J L*5_S L^jjSI!i g I a ' * (-H^- (J^ '- 4_xs i (l>^- J f*^ I u mi (jLSj LflM o^ (j-« 

. L^jLLijj. ( _ ;r 3 SJjJLo 

(^ (j-«-S_j t_jljjJI (jf jJjj ^j-*j>JI jj>j (jlII Sjj^LjVI 3_JVI Lo (jil 

(J_«_«JI -i j ka '" t aJ^LjjjjLxjJI ^jl\ (j\jjl L#L-ujj (jJ-II 4_ulj^JI JSLx^jJI liit 
(j I r I j « j -i a. J_«JL«3 iiil!i j j i "^"1 CjLjJaJ Cj^Ij LJLs- dilLLaj imJ^1>JI 
.4_jJ_>JI (^^ 4_ulj^Jl Cj Lq^ U <i II 4_LaL>Jl CjLuj^Jl ^ajLt-aj>* 
isLuljjJI diLajUU ^^ jjjjjJI jJj-xj f- llaj. I pJ^J (^JjVI 2_jjJa_J| (jlsjllij 
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QUuiUlg ftuljgJI 

Cil j 1 iLflJI «L>-j.} ^-JS j-jJj j^j-^sl^JJ * ) 3t^' *-^l-^ ^— ) '- 4J j- J i ?7^1 '- ' ' ' "" I- 4 -* 3 

4-i^iLi. 4_lILi jj>-VIj (juJI (j-u p Ltaj- a I aJJt t-^Li^sI fUJJ i4_JitiI 4-uLiIjjJI 
4-i\ iii" 4_lLjjuI <>J_Aj ' d 'j La * 1 1 ^j)j_ul (_^-ia_aL>JI CjLujj>. ^-LctaJ I flj La i ulaj 
(j^_4-l Vj J o < It (_^-i-o3 (J J-«-o (d j 1 se 1 1 La£) 4ia i La 4j>-j jj Sjlj i nil tiJj^e-a 
jlj n"i inVI >j U"i i.n L&J-Lcj ir-^Li^sl (jj^ J-«J«-!I LiJLIIl jiljl ^ jIj_»jj-uVI 

}La aLjVI cJLL Li^oj iS-lULlo^VI cIjIjjVI ^>3jj ULU Iji*. Slj^la 5>laJ 

. Clljl j i nil 3j-±2_a ^—II La Lcaj ^J ' a * ^jt jj-* ^-J 
jj-al jjj i n"it A\ qi~ i ii U sLuljjJI S^Ltl (O^titj J)U""'* sLuLiJI 3-jjiajJI Lai 
(jJl^a. VI LgJLo. Sj^Jl J}U. ,> jLJr" , „" V S^Lkl! (jl l^jjjILs .(^>JI <jjKJl 
lilli <^3j -lSJJ-^' (_jia^L>JI CjLoJj>. ^^ Sj^jjJkl O Laj U 1 1 (j_a i U Va '/0 ,4 
CjLuj*j *jj Lcaj 1 1 CjLLj_>J| ^^^ (_>^>*-^l (*-*-> •— 'rP* ' ''*"**" Cj_M^>> JLua ^jl o (X 
CjLu_>JI JS a JLa-"i i n" ' ' La * 1 1 Cj_}1^>. Sjuj-ij ^j-ajJI Jj)J-4-sj * <3_>JLt-a 3jj£La 
^Jj - ^^-j 4_tj>*^J^jj_LaJl t _^i3l^_ijl JJ j La J s I Laj».3M *_<3_r»o ^—Jl t^-Sj-i Ls-d Sjj^JLI 

. p i n"*J I {-£ gL^^r- J Ml 1 1 j A J-#-> I 
4_ulj^Jl djL jL ^ j L J J 4jj1^ o**<< ill jjfc A J-$-J' L)' *LLaL_u_u 4lJLijl 4-jj La ill ^ysjJij^ 
'(J ' " ' ">^ d yj ' a ' *J-^ C^i ^3^ 'l-La-^J J-Lo ( - ^->JI (]>jLdl (ji^. SjJajjjiil 
Cil j I <a* >1 lJlSj (—J! 4_iJtjjJuj gj 1 1 ill i n"i a *jj ' a ' «j-<jju1 CjLLo^d ^_i^3 J^j 
^jjjLjJI jj-j-u JLJLc O-s-LaJl i ^gj"j t. u ilitl jj ^La Laj . 4_uitU 4_o*^J^jj-LiJl 
Sj^LLo i±j1 JLa-l (^Lc Jjj U-a SiJS 5Jlal VI 3 u'pLjjJI oLLLall (jlji^Sj 
VI i^^JJ V L^j^i Lualj-ol ill JU>.2l OJLA ^jJLa j "i »" Vj . aj^JI 4_lL«jlj Oajjjj 
( _palj_o2l_l 3_lL»^^L! I J i '---j «" (JL*i>.l JUJ-J Lflja iLj^LiJI 4_JLn3 (Jj12j ^1 

.SUlliJ.1 

U^JJP' ^-dj j fl " > (j-3 (^j^Lsj^JI (^jj^j-I,! (j-c d t ^ ..I o'j -^ V 

•1 j' rt ^J^ J 1*" j^JULJ ^j^>"- ."■ L_3 2ll d I n 0^. j-jl^^. ^^pLJJU LilLL^ t4-U-l£j lull 

CjLcLijjl (jJs (j7i j «j «Vjj* i La « "j . 1970 aLc »l caj>.| (. i i ii -»■ =Luj/ 5jLo 

(jJoLUI Axisjj 'j^^' ^U,„ ^^a aji2 45000 ^1 1 500 <>_] Lo j_Lu 3jJLc 

t < a ij I o c I ^J ajaj 7c_ualj <■ u t ii Jjvjj zj ijj^?- -*-^' (j-* ^ ''"' (J^l d J^ '" ^ 
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3_lL»£. (^ f-j i n" 2jj ,^-wtl jjiaLiU j^a SLpJI SlIojj lij^li!! jl jJ-jj 4JI VI 



LoLc ^jGj_oj 
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V 






4J3U3 Cjlii 4 j i njULULajM^^ 4j>jI/I 4_LjJJiI sLkjIi^I 

' ( d j je uj-AJLljI Jjj_a CjLxjJJj g-a tJaJI CjL>.j_a jj_« 
CjIj_ljGj jlj-Ual ^1 mJJ>Jj£ £ ^ J ^' L)^-*^ (JLh^-^ 
. 3 JLj JLC ^ i < ii I gj Qj * rt '"■ LgaHal d d '**' se rt 4_o*jJ^_u 

i— a I m'iSI (j-a (Jj^MJS jj ^ •"■ Jjlj d jgUll CjLu^^I ^^ 
SJjJII *UjI/ 2! (_gjijj . ((j-u£l) ^ j m 1 nil 4-kjIi5U j^yalLiJj 

«lIL>J1 o_aj-c j-^Jj tpl * miJ^J j^pajjLJJl ^j-* tlA-^-" 

jj-uSI d * ui" j^pajjLUl JUu ^jLLsj-i-aJu 4_]Li-s3^lj ^—Jj 2I 
J_Uj . 1902 *\-C JUJLjai^JLij <J>2JI I J-& (J5lj5 (j-3 

3LjL«-o (_^J^ L&ji^l jlcjcIj njj-il! I jut (j-o «_i!jJIj 

-n ^ < <a 11 * J ^L_Lji ^>>l— uLI <JL$x.j d * mi 21 (-jju -^ 1 
3jj>. 5j)fl ' a ] j-a^Iij jJIJIj 4 Lt-i^.i * Mil 4-La-uiAI -^ U 
sLcl i ik-i ^^ (^r\_l_a L*J I (_p3jj>3 sLSlj i(_p3j2l 
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QUuiUlg ftuljgJI 

Oj-jj i^aJI i^jLcj^cil JjjlaJI mJJlU i^jli <Zjlj_uLl!l Lol . SjLLI ojlgj aojjIjJI 

3_LJLiLll 3_lIL«JI i_jj^>J! j_«_i VI L^Luutf i_3jj<j /ala pU-iiVI ^ 3jj£LlLI 
?*»i*l' **2I jMdU cH-^t AaJI JA u - 1 

4_Lj_«_o 4-Cj^>. jl»-^j (J_A :j_A pj-iJsjJJ I JL& ( _ ;r 3 -5-5>-y t -^- (J'j-" £ *-*^ 
JjJL*. pi < uiVI jlj-Us^ OJ^ * (j*-^ ?pL«-<i/MJ j i '* t 1 ^^jJa-uJI j_uQiI 
«Lcj^>JI Cj_iL£ I i j " Sjj La -- 1 1 (j-o 4 Ijlq £ ^>-j-i tiJLui (j! liltj ( -5 -<-« : J 'Luji-o 
VI J * *-*■»• ' 2i 4-1^.1 * mi VI CjIj-jjQJI ^j^* I (j I jj-o (QJLjJuj . Sj-jJLt-a 4-1^.1 * Ml VI 
(jl_3 i(j_L>JI i— ll j* tl dili (^Ic JLtoj) 3-ujla icj^J JjjLCJI (jIsjjijJI Jjj 
pi < mi VI Cjlj_uLj gjjutjj (jj^l Ji^- J^J-JJ V 4JI (jlr (j-Aj-iJ CjLjLuI dilLut 
CjLualjJLaVI JLjvI (jl_3 Li j i nil I J-g-Jj .j_«j>JI jji/< 5jj 4-uljjJI CjIj-uQILS 
4j /aSLalJI CjLlLoX. (j^J ipl » miVI (j-o 4jLs^JI CjLo-lLkj JUJL=>o ^ 4-l5-Ll11I 
(jjl JLj>. -Sj^-J jsJulj 4_IjL3JI 3j£Li!l ^1 JLlojij <LoL«JI 4.3c i.aJI 5y_oLJj_i ( _ ;r 3 
^^paj-JLJ Jl-I^. 3 j j La >i 1 1 (j_o La «L>.j_} -^>-J Ij-A (-r*-*- 1 * 4_i£. L*_ilu V 1 Cjlj-uQlI 

3jj_La_>J I » 3j_SLaj . p I » miV I (j_o I jl»- 4_Lla 4_uiSL! &j-±& 4_u K i u 4x.jjij*-o 

pi * mi^Lj j^paj-jLLJl jj-o 3L>-ajJL1 JljIjjiJI * )l i n-w pIL) LoJU£. 7-j-Laj " d ) a ■ 5 1 1 

tijj La /^jjl 4-oLc *JJ ' ^ ' pi » MlJ^J (^pDJjLLjl Jjlj CjljL>.2l ^J Mil Ml" p ' "^ 1 

cjIj_uQJI jjjI-^ (_Lta Laj pL«ji/^U (_p5jjilll (j^j iLtal^JI SjJlill (^i^. 3 ~ 

CjIj_jjL1JI i i ■■ " (jjiLu/^l I J_it w I CJ ix—ij/LJu (_£J_o S^aAJl i>JL^J isLlIj^iI 
(_£_j^>.Ij (_f J-ll 5j j i a a CjIj_ljG ^1 4_JoLiIl£.l fljj i eaj pL«ji^LI 4_ij>.^J^_i_J I 

.^jll Slj^la 
CjIj-uQJLj )«_uLu/I ji aLjI jl ,_jjL3J ' * .' J j "3 ^j^JI CjIj-uQJI (jrLc 3 ' _' 
jl i \j^»tl jl ^ 'i i ntl (j-a I JJX. I ^JJjl-^ 3j *"' ' "J CH-" ^^ Lol i(_f J-U "j;'^" 

.^jII 5Jjals <2jIj_uLi!I u h i ula (jl_o-Vl jnti ^ JLcvVl 
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ftjjjojl &W>UJ a^tpgJjojJI Ci I jjjLJ I 



JVIj LMiJI <^JLc <£^a>LLaJ1 j_<jQ11 S^Ifl -lj 

La L$-i-aj i3j-tIuLt_a LaJju jl 4_]l_Ua_>Jl 3j^ <J^L>. CjIj-jjQJI ^j^** I 1 j'^" 

->! , „ S ".VI 2 j I r l_oJ3j ^1 L5AP < - j tP" 3^aLiJI <La- mJVl (^ Lajl.} , U^\K 

mJj^-VI c^lj-utll! J o uuj . icj^JI 3 jui (. 1 1 M-t. dil jj i Lu! j jl Lisj^ m£jL>JI 

d A h -»■ rt OLAfl_ujJJ d^V ^r- Li^L>. JJ ^ *9 J < ' j* Q"*- ' jl CjLa^au_u^_aj)j^Jl > i n\" 
4 i j i M U CjLijLlo-iSCJI (ji jj* 4_JI SjLiiVI jJlxj La-aj . (_£_ai->JI ->! i ..^ «VI 4_lU_«J 
V. 4-jf VI 1 CjI_Aj mi* II i>j_it (jiaj-jj M^Jp .-.Ij^UH 3jJjt"i.hUj tjLUj i nit 
i J_aLc d La i --lj J I g ^ lj \ j Mil /^-J-Jl CjIj-uQjI 0JL& (J_aj?e_a CjI Jl^-**m nl ^j^i-i 

r'iUiUiDI 'Sj^£ -_>. 
CjIj-uQJI 4jL>. 4_t-aLit_]J pi * Mi^iJ j^pajjujl JL*J p I d mil ^J i -^-»- 1 ^jl j^A-4-i 
,_P=jjil!l Jjj J^uLi-ul jl j»LjI J>L>. j^laJ (jjJI liilj Mjl ij-L^aJLlI mJJ-U i~jI j 
Mj-iJ^ i Lg-La r La •"■ V. 4J1JL1 Ijlj-Ual pL«jliV! vijJLxj (jl (j£L«-U (j-aj .pit mi^LJ 

tAji^Vl iLJLcla j^ic SjjjXI J-al^jJI -3 

I a IS -i'-SjJ La «L£,j->J M-O^oJ^o-i-lJ 1 CjIj-jjQJI ^jl 4_aLc "jj i a 1 jj^-jjl (jSLaj 
I j i nflj 4c.j^>JI f. Ltac I (jSLx-i 4JI lilt!} t ( _>*ajj nil 4laL^ Lg5LLi£.l ijDJS ■ " 'J ■ aS 
'**'- "-* 1!}l-3 i3 JLtL (j_a «Lcjj?eJj l_4-l I J-A ^ U**MJ . tfLfljUgfcjq 4_u_aj Cjljll£ ^—3 

^J La-a Ij-jjj (J^I i-LJI JJI L^jIj-uLS iJLuLs' 5j j i a 3 CjI^j3 cr^ * > * ^■J-**-" 

«Ul3jJI 4jvI i na J-Aj i4_u3-A 2 I jj-oAj <^J J^>-l J-*Lc lLLJLlAj . 3jL>.lj 3j-a 0-4J 
^ljijl I oK «LU3j_jlLI p i n"*J1 «L>*L(_u-a Cjj-j^ I o IS 4_]l C^>- 4x.j^?eJj 4_Uaj_iLLll 
4j»- in'tVlj Lj^LiJI 3-iLai^-J ^^ i_aMli.l tiJIJjtj .J^sUJI Jj-ciaJI 

LjMi»J La . 5^=^ V I j Lj}UJ I o jl^J 5^1li»J. I p I^jV I ^l j^ju p Lt^iV I j lj-U= V 

Li^L>J1 ^ji Lii ' -n i "^ u z /jy^JI '. * I H jj-a gLu-ol i n^. jjot (Jj£i A I ul5 )VI «Uljj-*_o 
CjLjj-SJI j i "i ♦ J J . d . ^ . ^ ~- j 1 1 ^j-o d j i nl i ii^. ^iS I (J^^J d ' a ' a ""**' 1 1 J-^ 
a jJI Lj^Li. dil j (^3 l^jl" <{> mi->JI ^ 4-u-ul mi-o Lj^LiJI ji^f ,j-o 4jjLo*ji!l 
5-jt mi'iVI Lai . «lj^u>JI a jJI Lj^Li. (<sj 5jtibLJI j-ii: Ltjlj^l ^ ^L^lJI 
d J ." a * 'I J ^jt ,'^.tl Lj^LiJI jLlaj L«-Lu i La 4j>-jJ ^1 gLml i aj. (_j-^ «Lo^LLaJI 

> p La Mi^iJ d j i mi ill L^ILajLa_aj 
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QUuiUlg ftuljgJI 

p i n->JI L^J u^sjjCu (_jJ.II 4cj_>JI L^jJLi pLujliVI (j-o 3jL>J! 4cj_>JI i_3jj<j 

3jL>JI 3-cj^>JI (jLa 3j_u^ pU riiVl <Lui£ c^Jl£ liLa J jl>. jj"^ oJsj ^ 

p i <i-»JI ( __^jjl1j LaJU£.j . aLI jl CjlcL_u (J^Li* (-J3 I g < <a 1 i c 1 j j laj ^jl j^)^- 4 - 1 

5j_^a_sJ| oIj_ljLlII j'\ I" J n uij ^rlll ^Ij^Vl jta pL-iVI ^1 4I0LSL1 

«Lcjj>. tJ^^J LaJU£. . 3_}L>JI 4 * mi 2I (^palj-C I «Lc^_aJ?e_aj 4_*_alijs«a l_3jjlj j^JLU 

i3i^~rqU S^L-iVI 3-^j^JI 4jL j!jJ! i_ajju) J^f /\ IjIj 505^UJI Sjl^VI 

J-* ?J^"j) •(3-sLll (j-* f'j-C-) cr^ ?7jl 100 J JJ-^J.1 pi « uiVI jLiJLa >*j 
jj La II tjLs i((<s_<-u (j-jl) t_gjl 1 n"j (JIj-j-L! a Lta-LI I ( __ r 3 4-fllLai, I Ji ."ill 3jL»-j 

(__, Ir JjG SjLil 5_jI LLjjJ V 3_jjj_>_< J JI .-.It; — .M tlj Sj^LlcVI 3j_)_iIi»J.I 

JK mi! ,j_a JSLi j j j La I ^.iVl ^Lu^VI jj«JI .slj 100 3_cj^>. JIsjj 
J'C ui j-Aj (Acute Radiation Syndrome) 3jl_>JI 3 < uiVI ,p3lj_cl <LcjjiJ*-a 
3< uiVI Cjlj_utj jjjk 3JL>-j_o ( __ r i« : jj) (Hema-topoietic form)(__c;jj3 jdl (jj^SJlJI 
J H "JJ . AjJI (^ 4-fl-LflIa CjIj_Ju J n i"ij i_£JJI . ((_£j_ajj| jL_^>JI (__ r l^- 3.}L>JI 

ijr jn^l\ J o mi" ( __ r j»j -slj 200 Ltjl j_2_a ( __ T lII 3-cj->iJI lXIz. 3-iI .r^VI (jlslj^.f 

(_gj!i (__H3Lje_<I/2l ^j a « j t 4_L}LJ9 4_Cj_>JI 0J_& Q5SJ JLSj . i_£jjJjJI i_fljj_Jlj 

^1 IjIj 450 3_cj^JI i_5J_Pj .3-i-g.l < u<VI ^lj_u*QiI Sjuj Mitl 3-u-ul m-»JI 
^Ij 600 3_c:j^>JI Lai .4j>ji/>LI ,>u^3_>jill.l (j^UtjiVl ,j-a '/50 ^l^- 3Laj 
3^.j_4jJ,(Gastrorin-testinal form) ^jjlII ^jjulII J*\ ui II 4jI ju JIaj LjJLs 
(jl j_2_o_i ' . ' j "*• * *** 1 1 jujuiJI (Jl j 1 " »l J « i"ij wjjdlj 3jL-»JI 4jljI/2I (palj^i 

1000 (^Jl 800 (JjpW La 3-^j^>J ^jjlIJI JU^ Iji^a Cj^ll OJ^J .JSIjjJI 

Central nervous system) ^j^jX\ ^ . • - - — — T 1 jLj^JL (jLtlLI J'C uJ| j j Lajj . jlj 

3_JLc CjLcj_>J ,_p3jjil!l jU£. 3^L>JI 3< uiVI (_p3lj^.l <tcj-«j*-a ___va (form 

ij^ijl (^^-a-ij * 1— A& ^ ' ' *<* jLujjl «l^t_uj 3j-iIuL-a Cj^JJ (—11 f__^_i^_a C^>> ljL>> 
^ysj^lCu LaJU^, ' la S 9 3 J ^J 3^L>JI d ♦ uiVI ( __>1dIj-cI «Lc^_aj?e_a ^jLj __£7jj>.| 3j-a 
7-jIjIuj .Cj^jJI (j-a 4LA3 S^lS Cr^J pi « i"iVI (j-a 3j_u^ '^J" ^\ *Ln p 1 n->JI 
j se 1 _ I C Ja LJj JJ )«_ljL_uI 3j_C (jJI CjLcL_u (2AJ La j^PdIj-C^I i>J_A 3j_a 
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:^*ll Ui$JaMljMdUll -5 

d ,>. flje 'a CjLcj->J (J-uLlII jj-* J-J-p -iJLC (^pajJUJ LoJU£. j^JuJ djjjla CjIj-uQII 
Lj_uLj_uI 3_}j^>.jJJ <Laju3>JU Cj2iL>J1 ,j-^* i CjjJLx 4-lchJ f_3 4_uLuaj>.l 3-iLjj 

^^yliJlj iCjlj—LjLlJI oJ_A L^j j-4-i tjH-J' 4JLtia_>J1 SjJI^ u-u i iiJ <^j^L»Iua djjjls 
(j If pla uiVI j-^Lj <j-C- 21 ,^,-»";, „H CjLqjUU dJIjVj . LojL_u L^-t£. 1 i o K*i 
j-j_c 4_JLjj_La_j ^ Lea 1 seu i ■■ * CiLajU a tjr L^. J-4li-*3 L^JI dJJjj tdljU ^L-ujVI 
(^JJl uu-uij 1 J-J-C C-ci-t-aJj ipL*_tI/>L] 0_u3j-*j 4-ul£Lm x-loLlx <j_a 3j-iI/Lt_a 

Cj Laj 1 « a ^\c J J ' ga >i 1 1 (J^jjlj JL9 p I ♦ ifti^U ^-usjjlUI 4-uK I ntl ^Cj-o^II 

4_ljJJL1 4-t-tTu 2l jjl 4_«_LS-o S j \j ' ga i C-JLul J^ p Lt-tTu V 1 j-^Lj ^j-C «L<jj2l Jlijj^j 

^-ILiI ^jQlII lIID LaJivAjj Cj La j-LkJL 1 i>JLA (J_<iSL)j . «L«jI/^Ij j-tl/Lul (_)lDj-ftIiJl 
d_Lj^_la Cj I j-J-J L-HJ 1 (j_$_u3 (j-*J * ^ L-J 1 j_j_>J 1 t—ij L>»j j^^ 1 ;gj'^ (J J uaj>J 1 jq_i 
1 g * a j j 4_L-4_<-u->J 1 Li^L>Jl jj—iJaj j_A d a_Q> a 3jj_ua_] O_*_ojj ^-HJlj i^jJLl 

: f- \jlui V I (j? 5-uLL.j i .ill CjIj-uQJI iJJb Jill. 5_uj^j*jJI 
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QUiJUIg fcjIjjJI 

. 4_LaL£jlj 42Lu_>J1 (7c_*IuljjJl) Cj Ll^j jij-LoJ 1 (jiaj i i la i ■■* * -I 

pljjl lillj nr*nnl ^ pUJuVl <U^1 nifl C^jiu ^^Jl 4-J_>Vl (j!i*J dULufcj 

2U,„ij^ , jlJI ^ ^iU'.-.i^i , ,.it a^.^n ^HjVlou^ojill iJutSjIj-i^ 

0J-A fj 1 c Cil^ i < n JUu Ojjj>-I /^Ji CjL_o1jJjI ^j-a i."i i"j * i I LtaJL I 0JL& ,^3 

aIjj^/I (j-a (_Jjj>.i pljjlj a I LajJI (jUoj_<j/ <U-uU (_y3 <UjI "-"-| S^Ljj Cj^M_aL«JI 

a I la * 1 1 j—b y-a^e T LU A^j^ljJl »t. <r (j-° «Lr»oLiJl «G_u_>Jl 

4j*_uj idj ij i nil 4jlj1/2I l^-a JlJt-~c < ul (jjj-JI ^LiJaal (Jjljl (j-a -5JLC (_p3j-«J 

-d xiu i nil d * mi^U j^pajjuJl ^^t-uj-^jLLsj-i-aJLj CjLj^j ^—Jl j-jjLaHJI t^yzju juuZijj 

. 1910 ^ ^1 j^jj 

i J_L>J1 Cj LJ LLs j-<_u jj-a ij-;J^j ^jLL_u2l ^LlLsIj ^LlLs^I £j\j (j\ ■ ^^J ' L<ii 

jqJ jj-jjj^ 1 dLJaLj <Lt-Ju^[ 1 /^J-i Luaj>. I <d_]jlJLa oJjLu 4ILjJLx <j_u1j^ /^J 
f_j il Lea3>.| ^j^- 3 >-^l aJj! ^jLLaj-i-u 4-lj.uj ^jl JL>-J i4_j_Lu_uJ1 gLt-tTu 2l Ij-LaJtTn-uj 
^—J! IjjJaj-ftj Jl9 1jj^£L) ^jl j^psjJlal C1ljj>- l&$1a ^j-ujj\ jLti 1 . ^ j < ^ -w- gLt-tTu 2l 
LaJ_t£. i^jj-SJl 1 JLA ^j-^ *-^ -) '-4 JLJ J 3f I J jCjLLu^LIJI ^J^Lx dut-Cu 2l J^ 5j-Lp CjLu^ 
.j-usl_>J1 Cl^jJI ^^ JLJtlu (^yli-JL^ <= L^^ 4_uL^3j CjU1jj>-I j^J^J fJ 
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iajjJIji^jJI fOJ>-U_a JLwi -->■ 
a^-ljIj^jjI fQj>.LLa (JLaX. tj\j *^jul jLLt>j-<_u _ <".A" jj>ajI IjUfc «L)1jU (_J3 
. sl^^JI (^ SjiajxjJJ d » uiXI jljJil (j-a *j_u^ CjLl«^ (jl '"''"" "I '^ t Tp- , WjJ' Cr^ 
VI i Ijjj£ Ci't i n-sj JLS I jut Ljj i^ir (_^ /aJj-LLlI JLtC i_2jjJi (jl ,j-o jai.jJLij 
LgjjjLiLa jLLc d-J-lLc oJljV («j>.LlLI JLaX. (j-ui 4jjJI jLUj-uij 4jL-oVI 4jjju (jl 

.(j-U.}L«JI (jjjLJLl 

:4j> jjl AJLtlflJI ? \jl>.) -J 
4_JLc i. urn Cjj^Jo i^^Ij^jj I g j i"ijj-ut (j,!^- 4-Jjj-JI ^ LlaJl sLoll Jjlj 
4 1 j i i ii l «U-iajije_La pj->J I^_u3jjlj (jjjjl £l_o*VI (j-U a Jill jLLt>j-<_u Cj.M^>. (j_a 
4jjj3j_i!l (<i£.JU La I JUtj id j i iuSJU Sx.j^>JI 'LloSLj (jLUj_<jJI <b i .. w-,U ,"jl j^j 
. *• Lui^U (jIsjjlIII (jJI Las- igjju A jJI jLLj_<-u i2jVL>. ^yfl 3.sLjjJI jL 3i5La!l 

(jl VI n_gju°Lllj 3_iSjjJI SjuUI cjLjLUj_<j/ fjk S^Ljj «Lo-VI (j-lj Oj gla L»£ 

Oj>-jIjjj iajJI jLUj_<-u CjVL>. (jjs (J^ial OuL^CjVL>JI dJLLJ 2 "' I i ea — 1 1 3^3 

. 3 ii ii 20 j 1 (jij 

* CTj S^J I Ja-a-sJI J-i^sLLa ljL^jJI ^yjuSj^a -Jb 

(j_a CjLcjlsej djj^ls SjJLiJ ^j S a 1 1 JjoxjlJI (J_i-aLLa * )L$jjI (--Usj-a ^-Jo^. 

pLie_J (_y^ pl_«ji/VI (j-a Sj j j£ CjLcjj>- *-«->u (jJI (_f.il Lx-a i3_'m i nil 3< ui VI 

3_jJLc 3 1 1,,, h ajuM jLUj i n; cjLiL^sI jj jk ^1 ^LlILi cjjI ljr u2jX\ a Uac 
d j i n i ( _ y i SjuaI ui u S^Ljj-II jj^ p i n^ jjSLj (jl JjiJjsJ.I (j^j 4JI VI . ^ ^ Li j 

:«u»_uj CjI i ii i jls ajJI jLLsj-i-o 

.(-jJajJLI ^j^** I JU£- aJjI jLLaj-i-uj cLiLt-a^LJ j—ijjj (_j Mfl .^L\***( i ui -I 
dt^J (j-oAJu (j-lIsj-LI (_Ll3 jj-a SLLsijLm 4_)j^VI L i 1 1 ii i (—iLLsj-i-u j-jjLj -2 

.3jMintl SjuiVLi 5jJL«II 

jJLc ^j ■■ ajuj\ ^j (<■> CjVL>. jj_a ^Jx. ^j^J"" uiJ 4_lu3LII Cjl^ i i nil <j£ /o_i 
CjLcj^te_j ^ j" >i 1 1 * rt JU-L^x ,<uj? " d ^"'* ' eaJI /o-^^JLC Aje-Lgaj t. i 1 1 u i Jl AuVl 

( _ ;r Lc 4i>.V cjLu/Ijj ^^ wjbuJI i_a^ii>.l (j^ /ai.jJLij .dj ij i nil «u.<i/VI (j^ 

d j i n L) Ijjjj^sI JU^ (JLaioVI «Vjj» jl (^ri^. 5_aLc Sjj i.aj (3^' .(JLoloVI *Vjjt 
j^iaj .sU^jJIj (JjjIjJI (^ d"jj-»JI (aIjjVIj 4jSjjJI SjiiJI jLUj_<j/ (j^j d-J-ILc 
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QUuiUlg ftuljgJI 

(jjjljjl ^3-1J-3LaJ «L»_uj j ^IaJ Cj L] LLiJ-i-uJ I 0JL& (JILa (jl (__£jj>-l CjL_u1j^ (j_a 

j_uSLII 4^JUji J>Li-j ,2tjAUtt 3_L^j_a J}Li- 3,iMi.itl SjuiVl (^Jl 3-fSjJlj 

, 1_Aj-lCJ * )1 1 1 till c_<j>.j .ijJulj ^-Jjj-"' (* ~" ' *~* J * J (J-* 

:sUJiL>JI sb^Jill ^^usj-a -j 
(_j-*-J j»jJI (juoj_<j/J 4-lSjJlII SjJlJI (j\laj-uj <U-mJ (_y3 3j_u^ S^Ljj Cjj^li 
^P3j_ 4_i ^ j""' ■ ta j? 4j*_uj 4_»_Lu_a]1 d * mi 2U (^-\_>JL*_tl fj] dla V I (j»a 4^aj3J?c_a 
w j-La « 1 1 jL$->JI ^^ 4_LiLJajJI CjIj-JuJI (j-a JLjJjlII j^ii L«^ idj?l-»Jl sLjaiLlI 

■j ' • - — 1 1 jjLIaj_<j/ (>VJ pi » tSiVI (j-a 3_JL«JI CjLc.j_>JI <j\j SJs^LkJI <.".ii uu£l 
j-jl^lll (J-<-*iJi (_psj-aj Cj u Lt-aJJ si i ii iU ^ md 4_iLaX. (J^Li. jj-a ^jCJl (jLL>j-<_uj 
t jUaj^_u gj LuiJ OulSa .pU mi VI (j_a 4_jJLc CjlCj->J j LctaJI ^^^ajjjtjj (j_>Ja^. 
i(_p3j_LI I JL$J 4_«-3aILU 4 1 1 nitl (j_a J^l ^'j- 8 j 4 (j\-J L-° ?"ji>-" lS^-^' 

. t_jl Ir-lU mJJCUIj £-!L«-U 

:J^^>J1 JMi- pLjuiMJ jjjisjjiJ ^IjJJI f Lalll JLital -Js 
S-jLi^sl (JLaaJvl S-iLjj cLfljis- (JL>J,I \jJt ^°l SJljJiaJI CjLj/ljjJI Cjjj^. 
d i i'i^LJ 4_i L^-La-j. 3j-j-3 J^Li. 4jjJlj (_p=>jj<j JU£. AjJI (jUaj_<jij J AUtl 

( _ ;r jJI dJJj JlLo -U^'a 4jJL«JI CjLcj^>JI J g i""i ^Uaj-ijJI 4j<-»i2l 2 1 j « a a (JI-jj 
(j.3 AjJI (jUaj-tu CjLj/IjJ /J-jLlJ Lai idjij i ntl 4jlj1/2Lj r-^L«JI J!>Li. ^jJajLj 
J^J ' "^" L^^- 1 -* -ij^>" (-r^J ^ » mi 2l jj-a d *>. A-»- ' rt CjlCjj>* ^j o i gajj 9 (Jl diajl 
■ pU uiVI J^tj 3_jijJjJ| 4j- i uJVI ^ 2_jJLc 3j. nl i n->. (jlr JjU La^a t 3< m.VLi 



CjL_u1j Jjl ^ijj^" JU£. jLtTt^. 2i 1 j-liJJ 1 JL>.Jj ^jl C-t^e-J ^jLLoLa ^jLJj^Ls LillLLA 
^j'^lj Wl j^«^cl« .^.Vl t 2ftj .Ul^jVl j ^ , ,.A" J ,^\ jjb>J| jUtjl c_tjvj till jj 
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ftjjjojl feajuuUJ AutpgJjjuJI uljoJUJI 

I jut 3 .' '_' J •'^ 1 T!-"j5 '■■' " " U*-? ^JS^Lc 4JI (_^i^. 4J (_p3jjilll Jju j jk" (_^-i-II 
i J^>\j-ax\ O-iL^ I j>l Loj3 jjt LukT-jjJall (JljjjJI (jl j)l ipljLjI/VLi/a^jL^j^jIij jl 

^"' 'J (COJ (jl_j^>. 2l ^j^-> * 1 (—5 4_u_ul_La 4_jjtj_il3 4£.^_$j?e«<3 jLj!l>.1 (jl 

. ijJjN mil 0JUt jj-* ^J Q '"»**'' I iy-^- JxLt_aj (jl (jS_4-s 4juZj^\J \^j2sjju ^ysisr miLi 
^jj (.aAl I i—sLjjJVI (^yjJaj-a (^ylx. ^j£- L*-£u2 I j_uQjl liu^tj (jLfl JL\U Jjj i u (^r^-J 

Jjl^* JL9 ^ I ■•" ] (_^pDjJJ (jLS I j)l LaX. * J ' S rt 21 1Jj_o J-UJ (jl (jS_4-S LajL_u J^i jdj 

Jl alaVl 3j_JjjJ 3 j i.mILij .dilj) Jjj AjJI (jLUj i ,i\ SjL-ajAJ 3-^3>c (j-ajj-tl 
^J I jj'*» i '" I ui 1 1 SJIjl (jSLa-U (j-o (jLS jJLs 4jj_l«j^iJI SjJlII -i x • all (jruLi^m 
1^j>Jljlj j«J (j-4-a SjJlJI -n se < «aj ) (jH )1 < a rt Jl AUV cbjLaJLl «Lcj_o_>JJ cJ a <"i 
4_uLLij_ l _u sLoS J^^-J-J ^-iL-uljjJ! aJJt ( _ ;r 3 3Jj)2! (jl (j-o (<ii.jJLi (jilj .4jljI/2Li 

3_iLu3jlJ j>!j_*_Luut i^gl j>>>-j (»Jjij (^^Swlil LlxJj (JL>JLl JIJj }La pU^iVI 

CjL-Jj jJI o jut (jLa <-<lfc.A-»-.tl a jut ( j_ a ja£.jJLij . 4jj/Ij jdl J_l3 Jl ^UVI j_^. 
. (jL-ujVI JUX. (jLLaj-L^JI t. i 1 1 n" «LuJ_LI A * mi 2l ^jl cr^" ^"J-J Ljx.^-«i^e-4-i 
i4 t lLulII LjjLijialaj j^c JljjJI 7"jJaj CjLj/Ij jJI ojut 4-aaa ibjjLA Jtic -t_i 
jL3 tf—Xjua-aS] i )L^jj2i1 ^-jJaj-a 4j_oIjJ) JlLc iJli^t-JI i>JUt ^jl ^ya /qjIjJLlS 

5jua la >■ 1 1 /_ 5 u iAjJl ^jLLsj-i-uj tbLusil ^-b (_al ♦ (XI 3j-£ux Ltjl JoIa 3_iLjj o_Lu 

3jL-ojAJ J-UJ^aJl JLs_l>.V I ui i tit 3j_JLi^> 4j>jI/ivU (_p3jjtil (j^aJe-uAl <Lal < V»l I 
Sjjljll (^Jl ^CJU SjjIa^JI ^ MJuiiUaJI SjsLjJJI (jl L»£ . ^Lual ajJI (jUaj . ,t\ 
JjLLo pUjijAJ (_p3jjtl!l ^ S^vjJ,! aJoLiil J>!j-aJl (^Ic: 3JL>- J^^ 4j^jJI 

i , U 1 1 j jjiaj^jiJ 4LlL>- SjoLb (jLaJL2j sL«jI/2Li ^j^ 1 ^"" uilJlj r-^vL«JI (jl LxJJ 
j_uQll CjI j) Sj^iajJI JLs1l>.! (j-o ja£.jJLi I i J *** (jIVill (jSLa-i ^vis '^ "~'T *~j 



Lj!>Li- (j-itj i3j_L«iI,l JJX.J 4j- i'oLJI J^tC. Lj^L>JI (jl (^1 I i<jj"\l La lj>l 
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Lhi5^ Jti*^ U^ - ^* ^- a -'-«'^-J <^}-U_>Jl dJLLa_La (_^ajjJLJ JUu 1 JL>. <LUa_ajt_La «LCj^?e_j 
(j_u_fl_b jjQJl *_jj-i_u ^jL-uj V 1 £j*^ > " L)' Ct^ ^-m (j-* tilll-LA (j_a_uj * g I ua£ jf I 



: J«aJI 4Jfr>$ ^j^wAJt j^UJt 

j I g >J 1 p 1 * MiJ^J (j-\_L>J 1 j^pDjJLJ (j£. /tUu /JaI I Cj La^ i ii**(t 1 V^»" (J nil 

4_L>.j-4-ij «Lcj->Ju ' La lSo jlj-ua 2l ^j^** ) (jl jj-a jqj2.jJLj t^£j£jX\ w ul^ju] 

pi » mi^U (_paj » "1 II (JjSLj JljJ^jJI ( _ ;r 3 d j?l-»JI CiL&j uuJI j J j la I j -pit i'i^U 
(J^li. I_u^-2j SjHill aJJt iij jLso il i3j_u^ 4_uu»l p I i '■*• c *> I (jj^£j 2>j^ J!>L>- 

(j_a Sj^LlII jljJa^l (^J . Sj *C j U 3_LvjJ.I ^^ ehlr jjt Lxjs JJS? (J1_L>JI 
iSj—ALLaJl d j 1 n-»J1 jlj»u3^Lj «Lajl_a_« jjSI 4_j_Lu_>Jl *La- i n i 2l (j^^J (J-«->*J> 
jl_$_>J1 (J <a mi" /jy^Ji i-illj Lt-aj_t-aj>. i4_jjijlb^Jl Cjlj-jJtlJI (Jl3 lLLI j (j_« fQj2.jJLjj 

III I r-l J j .pit MI^U J^>.Lj_LI (_p3JJljJ! j^C /?J-ij (jl (j^L«J (_gjij_U (_, \ Ir^ttl 

iAjUl (jLLsj-i-o CjjJl>- CjzLqIL>.1 (J <i uu 21 O^jJI jjj-4-1 4 j <a i ii-»J1 pi ♦ mi 2 1 



^^ 4_ljIjj < - * I j d-Ia r-LLjl (—11 (_$^3-J (jl (j^-4-i pi » mi 2l (jl 3-Aj 4(J_4->J1 (j-« 
JL>JI <j^-J-«J (j V! (_^>- ("CIj joJ (j^-Ij i(j1_LaJJ ^ja-UsLJI j-i^ 4_lLj/LlUI Lj^LiJI 

: >w j-Jl U*ii » ^ $Uw>U 6 jl-aJi jlditf i&iAft yLil 

(jl uuVI (jjJb- (^a pU mi^U SjLiaJI jliVI cjjjo. (^Ic (JjJjJI j^>-j J^i! 



ISO 



ftjjjfljl 6*OjuuUJ <*-aJ><*J<)_uJI Ci I jjjLJ I 

u \c 3_jjjJI 2 L ' 5-11 «L2JI J_Lc pi < ui^U (j-UsjjLJ (^jIjII! JjsIjjJ! ££j 

(_pajjijj| «LJjI (j-*-*^*^ J-*^_3 J^ = -^ J '^'' O^- 3 (l^ '* ''I jLiUcVI j la h JU>.2l 
*)■*--»■ (j^a-ge-j l-«-J-3 I (.aa-Lajk w *JJ Q»<'i 3J3Lcl jyjLljJI Cjj^Jal JL9j 

SJjLill 3j£Li!l /tjLlill Cjjj^. dl!jl£ .(jliittl I alielJI 3 1 i n'l (^ 3-sLjjJ ijjjjIjJ! 
ipbiJuMJ 3^1 ill in-*. CjljHiJI j^f ^^-A Jjs->JI (j-o cr'i^' ^^J' j j *■ "I (jLi 



j-j-c- J^j*JI (jjSLj LojJ£.-3j£LJi,l ^j'Atl J^li. pU miVLi jjLII! 3-sLjj o! 

^3^_>J1 4-SJaJLl 4 ♦ mi^Li 3j^_t^3 JL>.t ^-3 (jLujUJl 3jj)j-u3 ^—ll ^£.JU-JiSj_a 

. SjJLJI 3Ij_«JJ j jt^tl Jii, I, jj (jjaxllj 

JkSQjl 4JL*_u^ ^j! 4 ♦ i'iVu ^j^*-^ All 3jj)j-ua ^jl i ii i jljJiJI jLitjl JU£. 4_aj^U1 
CjL-Ajj iii**itl ^j^* I 3, ) Al ■"■ i a .«L]LiiJ d i* i<-> 4JLj_u_a d * i"i2u (^\_L>J1 jjLj (j-* 

CjlCjj>. a^"1 i ill /^i^. (J-uJtlu C< i imI fiLuLj-Ja J^£- Cj La^j_o^_a j^*S (J_s_>u /^iJi 
.p i n->JI - I ■ V. «- I ^^ CjLtLcj Lxisljjil i. i j i n" «L«jI/2l (j^j ,: ^^^ 



Sjj-SjlLI 3_jJL«J1 cjLc.j->J1 (jLi cjLJl^_pJ1 ^lr ujjLseIJI < ** i ^ g La i j_SJ 

:<Udlj£jl*JtjMdUt -8 



SI 



QUuiUlg ftuljgJI 

4_«_ijj_L! 3jlj_>J! JLla 4_uLjj_LaJI (_Lal^j<Jlj j_i3LiL«Jlj CjLjjLuijSLII ^j*-* q 
(j-o i.St ull pL«jl/VI ^1 Cjlj-olaJ! (j-a glljl"! g| 1 1 iii (_£JjlJ_j . 4_LjJJJ 4jl^2Ij 
-Sa^>-J ^1 -Sa-KJ (jLcaJVI jjJS dilj riUll (j-a '/. 10 (j-a JJSl (jl JU>-J JL9J .(_p3j2l 

pi < uiVI Lol tty j>.jL>JI -I .^ a tl ( - JJ , joLSJIj (_p=jVl (jjs liiutjJll pL«_iVI 

.5_lLuLj1II jjJLII j^tj 4jvj La \j>\ <-«lj AUtl CjIo^J ^yJJ (^JiJj 4JL9 (^cLu^aJI 

S^Ljj (j-L^. 4l«j->J.I SjjJLlI LgJ (_^lll 4j!LuJI CjIjjJJiI (j-a JLjJjiJI (j-a IjLs-lj 

(jl 1.11 t VI J_Lc . " » I j A U I t d j . j , U 1 1 d , 1 gill ^s Cjlj_iill! (jjjLiS 4-iLa^.j 

(jl (__L*_i 1 J_Aj 7t__LILa Cjlj-jLLaJl -n laji rt (jl L$_La *.3jlc * il i < n2 1jL>. d 1* <^-> 

^L-aL>. ^j^> ^- ,".tl I J_A (j^Sj LaJU£. 21 1 (j-Ut-a ^j^*"- ."■ ,^J3 j j'^" 21 L$j1j_jjG 
jcJ La jjjtHjl t JLA v^laj z ^£jj>*\ SjLuljj 4Aau_u^_aj)j£j1 /TJlj (-r^- J-^-*-^' Q "^ ' 
.Jj_]Lj_u (J_i-£i^ (_5 till]} LLjj LaS (Jjlj^aJI jj LgaJt ^j ■■^* 1 (j^ )1 ■ ea rt (jl^aJ^I (j^>J 
j-^-kjj <j^ ?- <J -^ , -''' cr^ C"^L)-9 J^" iiJJ^>- J-*J (_JLjj>. I 3jLC j-4-i J-iS dlljd 
. *_aj_>JJ -Sij-31 ^j^* ' Lz^- ^Ljj-ALLs 4_uljj 5 3 flla *jj ' a ' J-^-*-^' '^-^ 
aLc (^ 3_LjjJ,l 3 < mi>LJ '"'lj a La It 3jJjJ,I L yz\y>S\ i_al uu£1 (<u oil 
(JaijJI 3jLii Sj mi> (jlc '"'j J^ ^pJI 3_ulj^JI olj-iilll 3jj/IjJLi dlli 1 1927 
TcjjLlJl dJJ!i J_Laj td y i j i nil 4 * mi 2 1 (j_a 4-ajgifcjq CjLcj->J L^jiajjjLJ J_t£, 

I ^j ^ 1 ■■■ 1 "^ «LbjjLA (J^l (j-a 4_j_>J1 CjLuISjI ' aJL&cjQ (jr^- L^J—? * 1 J'- :t -"'J 

^J j , ^. -^ rt ^^^ 3^uj^ (jLcujjLI 3 JLia rt CjIj-Jlj (t^. J J ' *~* >■ ' I (J^^iJ td ♦ mi^LI 

(jji-ujjl Ljj jLt-^a^a CjLiI^_j_>JI * ijL>ij cAIa JLaja ^JJ rt d rt J ^ rt J I ' ' 

0JI4J 4jc_l1Jj . pit miMJ 5_ulj^JI CjIj-uLIILj 3 ?U*iU CjLa^LiI.1 (jlr J j , ^ -> 1 1 
(j-uJLiJI (jj (__pa1jli£ 21 1 ^-t-aj («-> 3j_o^ 2l (jl i i nil (_5 ^JJ^ i-r^' ^ ^ t ' ^J«t_u! 

titaLiJI d^.^lli (jl«xl La-ii 
^j_a LljIjj 3_jjiJJ,l j^j-C. 3_cj^»i! (jj^l Jta- ^>>-J tji^. 3JjVl aIjjiJ! -I 

. L$ia (_Lal_i (jjljj jjju mjI /<Clj V (jlll mjI ipLt^i'^l 

icLcj^>J1 SjLifo (j^- (j'^-a^«3 "-^JLH^ 3 ^-^J-^9 ' " J aLaJ I g| 1 1 n 1 (jl jjLu -2 

Ij^j jl jlcj Laj_l£. jljjja^l is! ju>.l (^ Ij-jjLj J^l ojSj 3x.jj>- 3jI (jl i_dJ J 

.Cj^aJ! (j-a 3JLjai3 3jll£ c^ 
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(j-a ^j^ a se * rt ^jluu (j~^ ' ~" ' tl) i^-A J ' a c i-r^ '^>* (^-$-11 0"°J 

3j_j_±£ *JJ ' *** ,' i_P-«-> jl J-S-LI I J-& (jl lilli , c-l U", ,,,11 jJLS ,~<lj AUtl j| j_2_a 

pLijjl iJ S\ (jLjji^j Sj-i^sLkJ,! LijLpJ 3 j . nitb (jlju^a (j^LaLc j^j-jj llL!j 
(j_a jJlc (_ll jliSLb j^\ j^pajjtjj (j;^ i ti 1 1 1 ^ u <-»J1 (jl zjl : La_A t^j" i nil I j_& 

Sj <i~ i nU SjLjjJI =La_uj dllij i4-u!jj Cjlj^Ja i ; i i i n" (jl J^iaj (jJ-!l -ilj-ll 

i(jl i n 12I «_u^5 (j^j ( _ ;r jt (jj^II '^Wj^^'j ^jjl-LajSL!! J^IjjlII fj-ij jjlc ^^ 

4-uIaJl C) Laj U II j <LlLSIi]| (jl Lu^JJ -(j in'illj ^ a-L«JI LLaJiijj 77-LlJ ( _ ;r jt (.^Jlj 
. 4_uljj CjL»1jlj ljjjir->l (jj jJ! (_^alir i"i2l (jjs j_uSLJ! jLaJl ^1 (.gJp 4jjJL>JI 
*Lcj_a^*-a ^jl\ CjL*L«JI aJJt dJJJLi (j-uj^a jjl£jillj r-ljjJI (j-a -i j !S 1 1 La-a 

3jl_jj (^1 (^JjJ (^H"" (J-olj-«JI 0JU& 4^>-lj^ <J-^J "^- J .(JJjLJI (j-O j-4^1 

(_La^s_] 1 JaAseJLq (_g^"i i nil ^LSj| (JlS (j;j i ii ill *_aIL>Jj (_3 Cjlj-iLaJI jl JtiLa 
3jUJL>JI ,"»lj AUtl Jj^jG (JjSLj (jS>J J154JJI (J^ (J j-i t_<j*j_j (JjjSLII d jo itaLi 

■ pi W" 1 11 a (^j" 1 11 a (^Jl J-c£. 
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&ttt* <u\j^\ 1 






z Lti-*(-Lj t t j- J ^^ J ■ ' OiS -1 0^"^ Lr^ 3 1 u iii itO j-lLi3 
«L£jJI i^gjLc (jAta 4jjj JUx: 4j!jX. >aVl (^-3 JL=o 
3jLi~ (J-a-ta jl 1 3 1 U" a J-fC. ji ^L^jJI 31jl^ 3JjL*J 

jj-lj La£ j-oVLa i4^jjII ^ SJL^c. 3JLiL«J *L£jJI 

V 3_aj i n^e-a 3J! i no «L£jJlj SjIjjJI jj^j 3J3^L«JI (jl 
I j a 1 r ilLIj (j-o j*-»~tl JUjJ Lijl Vl . L^lLc jLiC. 

*LoII ,j-a Vjl JU V Jlj i nil I JLA (jx. l_u>j t;r SLI 
sLS jJI i—ijjjLJ i4j-uLlS ,3j-*=J sLS jJI a j j a a (^r^ 3>k-i 
4_J_iL2JI » ^1 oj_A4j>- ( _ ;r 3 j j i'ijj 1 1 i a a I c Jlj-J V 
«L£jJ! (^ij-K-jJI j i*n j Vj .«J>j_>JU j_lSLjjJI (jlr 
^a_& jjj ^j^* I (jx. L^-Lgaju j-j-aILa CjIjJLS jl CjLluL9 
>_Aa->J 1 Cl<— i l tw M_a o_A ifl i jjm I ajJL I liJ nl i n 1 1 (j_a ^LuJ 
(j-\_*_a aLaj jl tiUuuiJl 4_j_>Jl CjLiLajtJl (j_a AJms>- 
clfj jjl ' " ' I i « Um d-Ja^LLa Lut Jijj 2 J . CjLlLjjJI j_UjJ 
«L£jJI 3Js}Lc. (^k: <-3jjLiJ (jl Jjjj LUSLIj dfih-^l 
,j_a JU V dJJi 3_3jjJ.J . 31 j j II j 3-j!j>I! (j-a J£Ll 
LLaaj (—5 <-j-Aj i^LSJJl «L>.j_} JJlJ>o 4_t_L»_a (j_u_uLo_a 
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QUuiUlg ftuljgJI 

4_Lu-ul /J o nil J t4S^"( "ifl ^ n t nt (J^. L&jl£jjjl (j-* (S-Cj-J>-] d flJOJc rt J aj-xj£ I JLA 
Oia uj I _ S La * 1 1 ^J-l L^T JI CjIjuj_«j «buj1 Cjljj-fLaj CjLj_uaLjjJI (-J3 «LaLbs_« 
OJL& p 1 1 n" j i I j~ i c 'J ^j LaA] I «l£jJI 4j^JaJb 4jIjuJI J_Lo ^l^jlll CjljLjHi.1 
JLlo jjja J£ ,_£jj Sj^jvjAI 4jjJaiJI 4jj£LiJI SjJLlII jj* e^jJI (jL SjjJa-JI 
-1 ■ ■■ S ~ jljJ3^l£ (O-a^lj . jljJjVI i_a^ll»-Li i_iilie3 3jjJL»-o 4_l*SLij SjVjJI 
(jij nitl (j-o (j^J' (jAull) 3 rill-^l (jjLcj-Vl I j£j 3 nr ^jja-lj 3_i£j (<s-al ^1 
^it JL*.jJlj i(JjsL«JI ,j-o (^il *-i^all i_o-L^a) 3-alljJ.I ^i\ t-jbe-i^slj 
di I j I i "i ~>-l (jl ^j La-flJ I sLi jJI SjjJaj i—sLa-i^ai ( _ ;r CJLjij .tJI ... »l i nitl (j-o 
(j-u^-Litl (_>^ulj (_^-il J-aJj islSjdl (_^aJL>.j . 4_uj»jJI 3x.j_<jJI ^j ..j" sl^jltl 
JLlLjij 4jjJaJjl aJJb 5^e-^a (^1^. JjJjOilj . LuljJ JJ^*J *l£j-!l <j-a '/90-80 (jl 

J) """j . «L£j_JI 4ljL«ILo lilt!} (j-a (<i£.jJLi O-lS-ij 1 tLADJe^a '^Si' <-3_$>k (^r^ 

.5_i!j_aJI =L>.jjj «oJd! (Jj-«-o (2T4 JaLujVI (jL^ cjLx^IjjJI ojla 

4jjJaj (QJ2.JU (yjJl d *$\ I J 4_u_uL_u2l d aL>JI JsaLuj 2(1 I JLA (C^>> j-jjjuj 

.(jJjJa^l s Kjdl 
. *l£jj| 4jIjj 4jjiaJ J-Us 2^-vjII i2jIjL2jjVI 
jJtjj 3j_Li-Vl iljlj ? mil ^ ^jU^ll s l^jJ| SjjJaJj oljLsliVI cIjIju 

(jjjl jJ.1 cjjL-u ^pJI jl£LaVI <t#jL*-o ^ 3 ju ju>. jlSLal c^jjlnj I j olr LuLL 

<Lala > j I 4^c_uj djoUtl oaL-ujVI pi Jii. (j-a cJ£Lq-j (jjJIj iSJjjla 3jI"iJ «LujJJI 
j-Aj A I ^-^.^J^jJljI j^pajJU L^_l^>o 4jj-ka_ul i>JLA ^—5 CjJL>.j /^II 4_u_uLu_aJ1 
l_g 'I ,^~. aVI . - < j I A ", 1 1 |j_jj_ijj , . i , „l A tl ^^.cLsJi^-VI ->! LklJI ,2^c. jljUcVI 

i4jjI <]»" i iiVI cj^>L«j>JI jjjjjJ llIJji^j ijjjjLJI cjLj^ jj\j t-jL^iJI ^^Lils-Vlj 
cjLx^IjjJI (j-o g|l i ..I i ii jjlj (2rtij jLi! .tiJliJI j«JL«JI ij'^-^ t_ij « i"i t _J^>i »" i nV j 
£j 1 ''"" L^-i'j (_J_aLSLnJI I j'^^'j (JL>J,I \jjt (jj& clSjLJI is^tjJI J^ (jl 

L^_ll JU>*J 4-O-Jl i n II ^—iLlIJl ^j^* I ^J-lLso JUX.J i3j-uS 4_uLi-£l^! Cji i n t^La 
^j^-> * I ' - *j J La I dJJ JlS i4_jlj^JI j-_ljLj jj-a J-^' ^JJ ' a ' ^ m ill j-jjLj i."i uj 
^. I * 9 4«L4-iJl^J| ^ljQIII jj^. Lal_4J ' fljgieJ 3jUJL>. /j-iLlJ 4IL)J_>JI CjL_o1jjJl 
^j j 1 > ^ "- ' ^j^j ul ^Jl dla VI ^jl ljHL>ijl /J^ Ojjj>.I 4j_uIj^ ' - *j ^ La 1 (JLi-LI (Uj < n 
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.ISiJIg 6dl j9 JI 

j«-&J>ljl».l ^ (jL^ I nKJiL sKjdl (J^ljjLLo 0JJLj»o Vj*& J)jmtl «Kj) (jl SjJtll.! 

Cil jiil-sJI (j! O-u Cj-o* i$J LaAII «L^jJI <tjjJaj /a£.jG (jylll XjLlill «4^j_l3» 
3-1 1 mJUj 5_<j/ljjJI /J-jLlJ JLjJLso f^S \j J j^ IjJJ) l_<Jl]j jjrt^Ld-! 3_i£.Lii>.VI 
(_f J-o (_^ ^-* J Sj '^Hi>?-^' <^«jL>JU 0JL4 iLaj^j (_f J-o (j-3 (j-*^>J 2? g| i mj'ijJI 
4jjJaj '"'I I^Sj (ji^. #IS JlII 4jIj^j CjULciVI J^ (^yJ-JJ <-^p~ L^jLj^-I^-i 4ie-i^5 
Lu/LlSj '^j^ 1 "- I aJI CjLlusj^ l_ij£^ll LuiLl9j ^^LalcvVI i_tj^iLI Lij/LlS J_£L«J 
JoJ»-_J AiXC (ji^. J-£Ll!! JJ-U JLSj . (j^-i^^e-iiU (_^alir i"i^»U 4_u-uljjJI 4-ii-l L2JU 

djLul LLiSLaj V j_l^L»JI o^jJI (^a . Luiic LajJaj «L^Jll (jiljj jjJj^j ^1 

3j_jJL>-j 4^-j-»- r^-i /J-jLii tiJLu» jjj» jj» LlIL>. 7-jjJaJil (JIJjjJI . A ji*r->j-aJI oJLA 
i_a_jj-*_)j a j ^ a rt lILILLA J-Aj S«Lj_u3j-aJl £JLA I Lua£j ^—CjCu-uj LLaLalLAL] 
^j ^j Lea-se 1 4_^oj9 (j_£_a_l La (JJi (jl S4_Hjlj_lL3 JUJL>»jj siLSjJj _}JL»_aj tc-UsIj 
1^ o U"m /qj I g^U£ 4_]L>.V1 (jajt-xLali i ■■ 1 2 (jjjJI (jl ^Jt> ^L^jJI (_^^s-3 «LLu_ul 
r-l'iTu nVI Llo U.J LaJ LtJiJLjj ii>Ljl -i j i j I «" jj^ LtC.lj (jjjjj-ll (jL^ La Lu/Lu/I 
. Ljjljj I "\~~" /-JiJU ^j^>"»- ATI ljufc .Sj «U_ti£ CjL>-jJ) ty^£- (Jj Lea^J I (j Lj 

■ -. ".>."-. I jJia iajLSj (jl (j^ 1X5^' 4-Laaja l£ 3Jl (jLvujVI (jjS 3j£La (jl jjujj 

4-uljj *j A ,". t LoSj sL^-LlJV (jLvajVI =L*_oj_] 3j^-3 4-uj-iJI «>j i u-j-lll ,_yuj\jA.\ 
^£ ^j-flJI d ' j j 1 1 j_ljLj (jri^. j£j3 (_^jJI <Lx»Ll1I CjLjLuVI Cjj-uLuj 'Ljjla 

LLlS-o-j L*jI^ Lul sLa_ujJlj i4jl£!ij 4jLtC.jj 4jla ) "->"j (jLvujVI d J"^"- '"■ 

. l-"-u-i J-J-»^ LlJ /Q_i La I !il Lu Lc>* j lj-1^ Jrh!-*^ 

LUajl LxjjJj SjlSjJLI /"il'aj . ViH ,_Jjj>.2l (_^3l^>JI ^1 <U-mJuU j-A LttJ 
(Ji.1 jGJl cL»_uj (—JLuLi <yJt 4_LjjtX1 4-A^aJt (jLs tA jo i n-»J1 /"*! A , ^tl j^«i ^tj 

L^jjijj (_^II diLLa-li ..VI llIJjj (jjLdl (jlr 3_jjvjL>JI cjIjjJII ,j\j j <r< i nil 
^ (jLvuJVI ju^. .-.I'aj .^~.tl ^LiL^L^il jutUj I ju» ^ ji£Vlj i^LSU! dilj 

jjjjj jl I j* * ■ a 1 I j Lcaj i «lSjL_u CjLuj ^j-a d i < nlS U 3j-a_>J1 (^1^. (jW^ * ' >^' 
4-L^^JjS j i nil «UL>JL) 4^t_aJ_La (j^aSJj ^Lu-ui (jl (-r' JLJ 1-^-^9 * d "^' ^j^*-»- ■"■11 L^j 
t4-d_il i ii II 3j_l_>JI {- ' c 3j_aIL»_a «Qj L^tlu_u I tJ^aSj '■^p- ^j^*-^ ml! (<Lj i ■■A'tl) 
5_lLa-"i i .iVI d j i ii t (jLa ipjjjl I JUt (j-a 4-iiejjLj 4-U i** )(_a J^sLvLl LaJUCJ 
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QUuiUlg ftuljgJI 

. JLi^LlILi 4^txis!j j-J^ 3jIj_jJI ^\ Lfj"*-* o' O^- 4 - 1 C"*"" <LjjjiilJl 
Ja I mi i sLSl jj U" jiL^jJI liili ^3 Laj 4_<lIL«JI CjljjJiJI (jl i^j-J (>*jj 
jjtj f-LajJI cLajiaj «. LS jj I J i^jj_La3 i."i i u-U L$JI u^*i l>-*-*J 'c-°5tP' (jL^uVI 
4_j_Lo_c s 1_Lj| I i^i n Cu» '^f^' f-° CiLajUU (J-SLiJ Jy^-* 3 (j-^ *1 J J _' * 
L^jJaj-aj 5_ujtjdl 3< i nit !_g a i a S 1 1 ^jjijjl (jl ^JS t'\ ui Vj . 3_i£.I^JI 4jj/jL«J,I 
I Lga > I (_c^_u3^JJ (j-aj . CjLLo* (J^a (j_a -}J->»j /Jaj\^ ipLajJI (^-Aj (j-ajul 4_uj 
jj>* X ^j^~- "■ (j-a ' alljeJ «Lu_AJj1 4 ♦ i nil ^j * ^.^11 jjj_>J1 i j \ n (jt j^paj-ij (jl 
JJlXjs- -i^>-J C"*"*^ Ijukj .CjLujJI L$j (J-«-«J (_^jJI ** J^^l Cr^ ■ J -*-' J> -' '•^P" 
4_u-uL>J! (^L^li.1 (_>^aJLJ jJ^S J-ilj . Lujil j ( _ ;r a 4Jj|j_>J,l Cj Laj Unit ,_£j_i^ia 
4jj-uL>JI <AAJ (JLu(jjj/Li) O Laj I < a .J »Ua (j^ji_a (J^jIj (J-iL«J L^-J T *Lu jjHSLJ V I 
. L#J (J-«-«J (jr^' 4X.J mil (_£jj^l3 JJJU>. -}^>-J (j-a J-J V 'LJI L« (4_u jl^jSLJ V I 
JlIc j-LajJI (^Jl (J-LOJ (jSLI C^SjJI jnt! JLs-Ij .«JVI 3JL-uj }liUa ifLajJI 

(J _a <U-Lc JL^jl (j! <_i»-l Loj -J-^ Cr'l f Lo^l a^ 0^-° <j"° (J L-2HJ>LI I JIjj. 
iLuljj SjjJLlI ^j .^.^tl .ijjLaU ^ j a-i- daj II dju frVI aI JjuI jJt (jlj ' "^ I Jj * 

4-jI « 1 r j /«JL«JI 3j.al jf j-j^I c-^*- 3 ' I JJ*1 Jj <^aJl ,j-a I jul (jSL«aJ V 1_LJ^ 

(jLjuVI Lai .4laLiJI iLujtjdl (<i^jjJ9 i_kxaj (JjjJ^I VI Qjl<" ' "J ^ >^*ni n^iaj 

.<d 4^mi SuS^oJI v^LLLiJI <>a Ijlv >L^b U>>. VI J^CLuu Ma ^jUJI 
(J_i ij-i^sLSJI j j S. oj II j 3^jjl>J,I cjLiijLaJI (ji^- jj^_pJI i_j-L>ij i-t^*;; iiJJj-I 

O LiJL LflJ I o J_& > j i n^JJ 4-j_iLSLa V j-j^I ^LalLtl » Uac I l _ x l^- JLpQjl i_ jlxj 
4_LalS CjLujLaj i4JLal£jLa t. < itil^-aj cbjI^ILa d ^ ^^'* ' JJ^J J a La 1 La . I A>jaJiaja 
4_Lal£JLa L^s^a 7t_Laj LaJU£. VI L^la (_gl j ^ laJ V 3j_Lla 4_i£.Lii>.l CjIj J^J 
. ( _ ;r Jiil iLujLill i_ajjJaJI J-ajJ J-i^. L^jLjj" i n a (ji^.1 (jJI jjJ-tJ J i --«" Ij jjjji! 
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II 






:fei*Jf 

(j^jtiejj (JLlj>. ^!j jj .^.»tl (J)>L>. (jjjLJI (JjLs- 
I j'» a iUj^c Lsj-Ia Cj2jL>JU O-U i"ij i jlJ^JI u ii'iy 
fj ni^ (J j -i i (*>*- 3 **» ' 9 /njTr mm J Sj&Ji mJIg j^t- i nil 

3 j r jJ La . 315UJI 3l_o- (^ I -1 ^ " Ijjj s-^^ jL f'>" 

4«u_il»j1 /cj-ui JaAseJ ^#3 tj£'^ <JLc ^J j Ltajtll «L»_«L>. 
J I j La J . f. I JLC 2 1 ,j_a I $ j ^e-j j LgJ^JS LjJ i_ilajij 
(3^>- i'IU^ 1 j i n i~fc. d rtj , ,.^1 1 cj L*_$IL>J, 1 ^—b ^>- j-I I 

L»£ tdjlt, I (2rv S ji^>.j^ j^i J-aJa (_^Lc J j i^i-»J I iJ Js 

.(jjjLill <LoLc (j-U 4_lLc ^^ 
^ J15JIJ £fL*-a (_>oi>. ^ 4-lC.jJI (jl <j-a jojLjJLjj 
(^3 «Lj| VI i3-j-£:LaJL».l (j,! 1,1? (^Jl (jLcvVl -i la » " 
I 1 j rt ^j u f-»J1 jLl^I tJ3^>-J 4_j_u3j_tl Cj 2lL>J1 ^j^* I 

JLJ3 l_£j 5>J^ (j "'~>1Li 5Jajjj_LI 4_uljjJI CjLtLtJI 
a U , ~j 1 I i"il /1 ,-^\\ LJjLu J gj 1 ■■" Ljr £i I j'"* I i n K" 
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QUuiUlg ftuljgJI 

L)^L>J1 ^j^* I jt-Lx^a JjjjJa jjx. 1 JLA LLa^j ^-5 (^\_L>J1 gj nJt3» «L5j_»_a j^A- 4 - 1 
(jjt 4^J ji^Vl SJL^iaJ! (jl VI iJaitll! JjL-u ^ 4j*ijL-u (jj£j ^^Jl 3-lIujJI 

(^JjLjJ! .U_.Uy.tl J^V UU. a^jjiaJ! ajjt JU-Cl^I ^5 ^! <j-^^U (^a 

'L^LUdV Li i Lj-aJuJ I 4 j » r a j L-kjJLdJI ^JLc L^J^S i. n i .m I JLll «L<u^Lo j^lC 
j-t£.j 4_tia_L»j 4_lL\C j-jUjlj glAIaJ I ^j uJL>- ^-JS «Lt£,jJl aJjlj t __paLjjv 2l ^jl ^—11 
d -" J ' a l23^ CjLvjJLI d U , u | aj ^^T^^' (J iu> «Lbj-»_a L_jJL>. J^SL^-lJ 4ja_uLq 
MjLjj-LaJl 0JLA a JLa-**< i n"j i4_u^jj-ilj cljIoLi (-r^ (J^-l>J! SJlAI i 11 a ^SL^-J L#JJ 
.4_L>.2l JJLC <13jj<Jkj A a 1 i"iU »Js^oj (j^-?^' J-*- 1 ^LiJsljJ. 4-«j!.} fljj i.aj LJL>- 



Hg-AjLi*t-2 

St^JLl 7c_lSJj (J-uajaJl 4oL»C ' - 5 * ) % i^^^JJI jj_<i_j_>j1 <^>-Lt_i_o SftjS ^—11 1 Ji Llu-u 1 
«Lajj-LaJl £j_A 7-L»_ijj ' )1 <^-^Vl 4oL»£ t-L>iJ jj-* lASLUJI (J^>*> (j- Li^U-^Q 

.(dllju ^LWI J^AJI j^lj SlJU) <^>i jlJj 

J.' a J '''"' qjjs\-uj1\ a^-lI! w ^1 J "iC (^liU! AJj-JI (jr^ 3jLc CjJLjso ((jA-i-iXI (j_o 
vj^J '"' c J f-^J CJ~^i '■*' ' " ^- JLJ J * J ' ' ' ' a "*■**'" J d ^^ \1 tl d ^ J mil SjJJJl 
pLjj>JI Jjlj ' . UJ-aadtll (jr^- ^J^-^ 1 ' " ^"-»"'a ^j^Ll^JI Lai .LLlJi (j-o icLu/ 
^ ^ c j 1 /. 1 c j-jj_]j . 4xLu (^\-*JJ lj ^-jLoj ^—11 ^j^j "■<~j *_ij 1 j^j L« SjJlflJ 
CjljljiVI cLu^aja L> jl 4j J^.La£ iJjsI^kJ! (j-o JJl£. 4 i eajj ■ 1 1 '■■--> --— T 1 jj^pJI 
CjL>-jJLi jjJj J£ cLuaLiVI 4Lvj_a (J!>L>. 3lj_LI p i ny ij\jj>. =L>.jJij i 4-lLl^J, I 

pL*j>J! J^ I <i K a dllji^ 3 jo itl (j-ftjjJI j-«j(Jj .(j-oLpJI 5_i£.^j ^Ir 2*jl jILa 
I jlj -j^i lt*-^ <jdi^ JL«lo~! 3-iLjj ^1 i^^Jj Lx-a jj^LpJI j-«-c ^!j LiK 
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. JLu^Jl fj ni^ JUJLsslJ d I 'j o ' ga rt «Ljjj-La ^jVl /^>* J^-3-1 Vj • L#-i-« 



It *«» jU*t ^*U* ^w -3 

<U-mJ (_y^ dljl^ SjLjj L»jl j J^-JJ (Jj 5-oL*JI ^ j i ni-»Jl 4 J i ii ill ^gjl i nTl V 

(j-*-J L° 7"j|^-2 (jrd^ cjL«jij->>I1 <_ a^tni-Li 3 jLjjJI ajJt (o^*- ' ^"'"-JJ • JJ^ 1 -^' 
jLoi.V aj^j^JI ^-ljj>l 1 ,-.<j- jl d-,t J j^_,j ^-.'.t 100 JSL1 lj£i I 13 j 101 

i 'I i"i V l_4-aj . 3j_u^ 4jj.jJU («JL«J1 ^yfl jj^jjl 4 1 1 iii Cjjljj (a^JLiloI q u'ty 
.(J^jljz fj n i -»J L$Jjl_t£.j «L>-jJU ' flllLseJ <* oJu^tX I 4-ul\ i nil jl_u3L>JJ ^jl 4_iJ3 
S-loLJI (jl jiJI (^3 JJ^J-II JLaL>U 3j_u£2uc.jJ| (JJ^J (j^ ' ^ J-*J^U (j-«^ 

. d d 1**' ■*- 1 1 «Lx£,LiIl>. V 1 L-djLLi^jl ftl jlj ^j 'M»ll L_£i_liLj t. < I nN 1 jS jjl (*3-<2J '"^P* 

^^ 4_fl_LL>ti 1 l CjljV^Jl ^j n i -». (^_j JaLujl (jLo-^l ^j^** I (-J3 JL>-J JUaJ 

-(^>-^Ij1 jljjjjI (j_u_L>. /^i^. j-^i- 3 (3^'- j - u -^' ^^j^' o " '^ l)' ^1"5jl>-1jJ1 "^J-jLtJl 

i.*iiil~i"«- 1 JUaJj . Jjlj ji j (j^-^J (J- 9 -*^ I (J L«J»- 1 u^ _>J_P •& M^-o J^i 3 jVjJ3 
J i nl i n" (j-a ^ a 1" -- 1 1 *_loL>JU =Oju>o i_gj-!l j-uQjl r«J*^>- JjJ-so ^^ CjLj/ljjJI 

olo^ Jllll J^^^^jLa.aiSUJI jljisV ^Lg-Ul jjulII ^ JLLU'VI (j^ils. 

Jijjj .SJ-jLjlII jljJ3l SjLjJ (^c ALSt^VI (^Jl j£j J-ila (j-o ji^f J>»-J LS-^ji 

. tj^-uj-L^i} I !>L^ ,j-a VI aUi 5JjL*JI (j 1 1 '•>"* Lojjx. SjLjjJI ,2^c. cj^IjL«JI ,j-o 

Lo i^^i-il 3jLo jJSL! j^j 4jj-uJ 5jLa ^l^s- LjjjJ ( _ ;r 3 4 j i ni-*JI <U-mIJl O-iLij 
(_p3l_iie_il 4j>.jj i _ ;r JjC I (j-d-i^. SjIlJS (_^i^. 4jjL»JI (0J*^>- (_p=> Laie-i I ^L>.jj O-ilS 
. ^jl irVi^yij (^Lila.VI jjU"1I; dilj dkjjjjj . (jVI 4jL«J tUJL>-J («JL«JI ^ 



l^ll 



**\*1\ 1 « 






L&j i"i '< aj 4-^-1 1 i ii"a Lai /^-#3 (j-^-J-i (j-*^ r4-Jl OOJ 1 
4-*Jjt (J^Lk. ^—5 -n 1 ii2 *" 3jL>.1j 4_t_t-£a^t-o 4_tiaj^j jj»a 
' Jj^ 1 ' ^ ^ ' rt L^-^J-^ (-jJ| *— u-t-siSeoJ! JUu La^j j m£ 
' t-ii^aifcj jj»a 1_AJ i"i i aj (4j^>. I) 4^J 1 iii"a j-Jl£- Lai J 
(j ii li i 4-g-il mi" 11 ja-il^jDj . JUs-lj (jl ^^ (j-CLUajaj 

<L>.j.} «JLG .(j^j^LucVI Cjl^i-^lj S^i-^l tju 4-1 1 mi" 1 1 
cL>.jj jj^l J u£j iSaax ^1 (<sj 4-g.il uuXI j-^. ftuljlUI 

f«-j|^lJI -llj-Sl <j^-J (_p3lj-a2lj i4_ljIjjJI '"'I ^.^>tl 

.4^1 1 ni'tl J-fC. (QjljjJI -ilj^l LAJJ 4^J I u "1 1 1 

4 1 1 ii !'"| . jji. 2 jij jj_a jajljUjl S.iVj 4 1 1 hi i_iJlliej 
(^ J-Zjj i Ll2j^sI (j £ J-flJjJ 4.gjl '"ill j-^c rfuljlUI 
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QUuiUlg ftuljgJI 



jjljsll ji AjLiJl 



iilijdl jjP »j'IjJi 


iuSL^dl ^\jd\ 
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%47 
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%4 


%27 
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%3 


%6 
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%13 


%80 


ILvasiiJl fUaiil ^^ 


%7 


%89 
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%5 


%42 


43 a-fl.JU.U sLLjJl 


%17 


%83 


flJJrl 


%y^ 


%6 


^^Ji oU»j^ 



J^ ^^ SJlJvIj Sj_a 4-j-m-l 4-j-cLjjJI (<uIjjJI *-1jJJ . S-iVj 3-jl q i n .}■■»■ Ji ^^ 
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(j^ \ \ o £f\ i ii q~*. Ji (—5 3jL>.lj 5j-o 4_u_uLo_>Jl (Q_i1j_J1j i3_}2ij (J^o-lLo ' gu_a_ 

j o c I j ' rt 4_u1jjj1j 4_j__j-J1 ^J-al^jtJI jj_o J-JJ-C (O-ilj-Jl jjj^Sj /-lc J-^J- 1 
^j^- « J (jl i__jj_*JI (j-oj . ..(JLola _M _.J__j ;_gji i nt I J ,^,Atlj LtJI JLC.J S'j-U 

_4j I o K a ij«-jIjj Sjzjj Lgjjj ji *1>^I J>^° uV ^^Lc !jju>.j (j-Co~LJI 

-Sj^>-J JJLjjj . 4-g-j I iii'i a J-J-C (4_lj_ 3jVj JLcIo.! _4j LjJjj J I *ljj.l (J^la 

jjj CjVLsJI (_f J_vl (jy^ . (QjljJ UjL-soV JjIjJlII (_>^ULJ J-UC (_^jljj _■! J«"i I ill 

j ui C 3-j^M-j -i j ' a i \l A U jjj_tjjlj 'L^Jjl 4-L_u (j-U^JJ Cj^ij (J!i^>- 3lj_aV 
CjLi_oj_o2I diljj i ntl ,_JJU>.I CjjJj (_£_>_». I 3JL>. (_^aj . sLu^Ij (4_!j_ 4j__i_j ^-jlj 
4 i mtl ^j-ijl^i (j-3 j_%.T *Ijj dl!_. Mj fu i 1945 *l_c JJ>1^I ^-3 Loljj 
(jc ^>t*-*^ ^j^> . ^^tlj . fiQJQJI 4 i i ntl (j_o j J mil ^j u-a I (-a cJu f^'^-JJ i4_jJLlJ1 
jjjJI t—i^l u i « l_t Lojiic I . ^. j . ^ -^ SjjivLo (<uljj 3_.2jJ ii!!!} 4-uj-i. CjVLv 
4iuji_JI C_<VL->JI (JJ^-I (j-ia . lilti ii J_*j Lo Ij-ilJj iu_>J_»JI I JL4> jljiClt (44I.I 

(jl J-jJa jloJj i<j-Gj_o rjjj Lu-"jij L_>-}La (jl jiCJu 1914 *Lc ^1 ji^jlj ^^1 

(j_o *_j_oL_fc_o f-Jjlj i4_icL)jJl fQjIjjJl (j_o *_lol_*_o f-Jjl dlJJJ (—Jj^fl 4_o-J)j 

r*1jljt 4IL_uj i4_jj^ilu1 fQjIjjJl (j_o (j-CLcj_t_o 4_uULtl 4__*-j)j 4_J_ucl_3 (_£jj>.| (j_o 
4-C.j_9.ja_o Lo aj_1_»JU (_)___*___JI I JLgJ jjj J__3 ditjd .4_ol__UI /<ulj_JI /j^a 

4_Cj__u_ij I j 1 ~-j p -r ->■ jjSLj aIjjJI Ljl»-». (__JI SljJLl 4_Cuj 3_.L«JI (__aj 
J!M_>. S^JjilLI (j1__>JI «lj_>-^ ijLlAJI j_uj_JLi ^LvsJI j^i-l (jr^J '(jj>" 3-iLjj 

1 9 1 a 4_it ^j^ jq__jJL) Lo^o jiiLtil ( _^__ ; iit__u_Jl j i"i * ij . ^j_jj___11 ^__3_xul 

(j__jit_l_ aJ__ (jl • j-j^I 4jLcjj 4jL_c j^lj^t 4iol_»JI 3lj_LI r-L__>o t_*-L>. ivijJLaj 
t_iLi__il SjUtJ ^.jLjJI lXjJjJ! (_-ic. flja La a. jJjJ J_5 (_j_3_>J,l ijljij (J^a (<ulj_JI 

.S^ZjJI JJLJ fC_vjjl ^_l_Lt___] 4 lo***( I nil 4_]J^2l jj-O (.Ml n**(tl JJ___J1 L^_Lo 



.4_u^_u_JI ^^ t_jL>.^ll aIjJcIx^Li dlljii^ ( I) 
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)U*U\ <**U\ ^Ha\ I J 






iJ Js 1978 aLc ojLh (j "M^ 31aloJI sjVj j-Lo 

V ^ 5 J 5 3. jl J~l ->.V1 l_j_uLjl (JLilal 7E-J-U3 1 IjULjol 

,j_0 (J_lt J-jl I n "i " J_JSj .A^l (0-^>-J (j-3 4_i_l^l_>J,l 
3 \l 1 **<-*. I 4j^J_]| (_£ (jL-ujVl «LtiajJJ TC-jAU 'J^J^J ' g3 J I 

ij I c <_2jjLLi l_Lci (Jtj i ii tl I j_a j^c uu>j (jr^Jj 
jJjj 4-La-L«j| CjI^jJlSjJI i.uiit^ . dlti (j-° JuixuiXI 

A_g-*JI t- * i i n i (J I d-Ial » )L>ijl (jajLU aj i ■■ i z jj-4-d 

.b . . La£ jl a a mi" (—1! Jsjju -n ^* )l ' )1 i ( ill p la * rt J 

>c-2jJ I JsLiijs (jjs j_uSLIIj n_gjlLi ^1 ( _ ;r Lji LlU I jL#j>JI 
i(i_!^JLs ujjjjI) t_!jJLs 3Ll9 jIju^jI ^jl\ j>^j<3 ojut 
. I $ ^ j J ">'j-^' (_, i^ju jus-I (2AJ juxj (.^J' ij-^3 

(j-a Jp-La *" (jl J_*_] 3^J 1 J-A «Ltiaj^Ajl I'llnil 

JJX. JJL9 J-ilj .j«j>.jJI jlj^>- (jr^- J ?"' 1 '"ii (ji^Jjll 
( _ ;r 3 i-jjJLa CjljJJS jljUjul qjz £j\i\ju, j^^UI si i nitl 
.3lj-_al L_aJl ^j^ '"■ c /j J 1 Q 3e > L_AJU>.j Lj-lLLa-jj > 

-Laj_Lc t_ijJLa ^Lls jl jujj! jj-o /ai.jJLi-3lj_«iJj 

jjS-4-s lLLJ JU . 4_L*_j_ti3 CjLtiaj^j /j-^£- (jLj^H^e-i ^j' caj 1 rt 

'-■ I Hi-Jlj Si - 2 tl ,>j_iji oali La lil iiSLALI Ji- 
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QUuiUlg ftuljgJI 

4-i£ I Ila ' a I Cjl^_t£ 4x.1jj (jl L4-1J . 1-^*-^ Lflift-CJ (^tJ-j C^-^J"^ Ly^l d ' ^^J .' 
4ijla aLjI Jjlj L^j^LcJj ir-jjJI (j-oLo. (J\±3 (j-o j I y -»■ I Sj^jjI ^°i I j;j ' ^*~-"' 

. 4_t-aL>. Cju^_aj^_A A^/1 p I la c I 

i_3 jjJa j_j£jj (J^^ ^i)^?" l — J _> se -^'J 'jW"**"*' S-^i 1 ^' O"^ (*^lj-' 77^1 i ^- , ^-°L3 
Lg-LS-i (J\a3 5Jj^Jo 3^H£ jLjoi-VI 4jjjj| ( _ ;r 3 ^ j ■ a -- 1 1 ^ ■ ajj j 1 I sLiLJ <3-<ij^M_o 

diljj 3_^]>Li.lj <Li£.Lii>.! .j* « I . v. « i_ijLajJI ojut JS1 (jl L^jj ./«j>.jJI ^1 
V ^L«x. dij i~f lj ij_uSL!l LtjLua i_isjj <_a^L>Jlj (Jjl>JI (j-a j_uSL!I cjjIM 

' a 3 j Lq_L_L-i . «_«_I_>J,I (jri^. |j taj» (JS i"i"t dJJJLij r-ljjJI 4-ii^. J i" 1 uj (_£J-!I 
t A \ "1 -»J, 1 j ■ la > 2 1 1 J_il^_ajl «Ljj1^_a ^jjjLi-ul _ 1 C jj>*2l ^j^** Jl L^-u Lscj 
^^.3 »| in? tl Ji »l 1 nill 4-Cjj^ uu,l (jj-^'^'j 2^j UAtl cL>.L>JI jj| l^y'i" 1 nlj 

. sLdjjJaJI 0JLA ^ j l ***<< nl LaLJ lj-jj-jj jj-JJ (Jl fllajl * )L>»jl 

4_<J3^L>.lj 4_uLj_»I/ (J^>- (_pL2Jjl I JLfli Jilo Sj^i (^l CJ.il (jjJI i—jLu-u 2! (j- ^ 
3l_o~ 4_i£ Ijjj (_gJJI Cj^jJ! JLjJ-^o 3JL«jia («j>.jJI 7TjL>- t— iLi^ai-VI CjLlLiC 

Vj ipjj^jl! iJLa,^ ,-.IU^M II ^^nj VI j-Sjj ViiujjJI /oJjJLa HjL^JVI 

C ' I 11 L_jJL>- T'J-^-J ^HH*^' ^J-AL* U-3 :> 'J * ^ L_3l_iIo l i\^>- J-JjSjJ £j£. lj-t-£5L^ jjlj 

:^_^ iLt^_Lc JaLiL) 
^£ jlLc 3j_jju>. I 1 11 i" 21 /^-Aj j-^>.V ^J-j^>> jj-o 5> "1 1 11 a 3Lj_>JI ^jl - 1 

1 <l ,^-^VI j_^. |jj3 V liiljjj ^j^"*" ui 

. L^.j-1 (j-o Sju^a i."i 1 njl (jL^LjVI 3l_o- (jl -2 

i3l_L>J1 4-jjlj o"i t nl (_b (j^" fl j rt tlr^^-J-* (-r^| * lu-ai-itl j j uU tiJu j ^-«j -3 

jL>oLi (^yl i-rlt 4_ulj^JI 4-u.aie-uJI tcjjijUjj d ' '^JjJ .' ^ I ' " , ~" '" t—iLj-ai-VI JLulS 

.(jj^jal ^l^ (jjs CjI_Ll>JI 
1^^"' (2 j . ~ -^ 1 1 2 ''-^j; ( l jl) 3j^.IjJI 3_iii>JI ji t>-i^JI J^fJ ^ "4 

^JL3 5LS ^ SjLclJ , .1 .~^ VI iij^ej (I) 
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jLjJLpUI t-JLutf JloJbl 

^-IlJI (_ya-i Lua_>J 1 (j-° L- it .«LoL»j1 QM-ui £ I »j_L^a (j-LC- i^Jj_4-s 2?M^ lJUJL>. 

.(J_alS *-^>-iJ (jl^-p* (j-J^-LJ Lq^-LgajLjJ L«-a ^j^Jri-*- 4-3 tl^-4J-' J> * 
.J-aKJI ^5KJI (> a .^.^^ La p-lj^-T Sj£JJ <£Jj>JI Lj}U j^U3 V -5 

• * j j La 1 1 J-<i-i-Ii iy^- J-^^' L)J-^ .£f*-^ > "' (j-* Li^L>. 7"1j^tlu_u1 jj-a Cj LJ 1^_j_>J 1 

SjX: Jju VI 3g n^gH 4JjSUI dit £jj£ Jr*_L*JLl 3JjSJll L}L>J! j-Ju^u V -6 

.* i\ ' fl> * I jj_« au] 

(Cfl~ uill (-r^- (jL-ajVI SLp* (j I »1 oUtl ^j ga * i j "' * i Lijl Sj^i jJJ » iLu-u^Uj 

i«L*5_j1 Jj 5j o**< i u a *jj ' ^ > * )Lt-£U>.V1 Jjuj (J^>- -J <J-^ Jj>-1jjj (jt-^'J^' J' L^l'"^" 

V L^LiJ! jjuLLL! jj-aJLa . Lgijl j-J /oJUII a^t^lj jjjj*. j-»^j o^i ^J 

j-ulILo J-;tC UL^- 5 LAJLij^a » )1 ' Q3. 21 jj-O (JJS 2l (ri£. (j^C^jj_ul Jju 21 I >^Iaj 

. -il'aj , V.tl j ^-^jll j ^1 U^ J".^) djj , ,,iM I a \ i-^t I ^j^.'l ,^^-tl Lal.«ljj>-2l 
Li£ , <l .^■^■Vl l j fJi *_uL-ul 4jjLcj Jjlj VI j j j la II J I Jjj ^L9 Q^ylajul ( _ ;r £._jJI_j 
^^L^ 2 jl^<- 3Lp-J (jj'J-!' Cr^-^" Q^^ "*'* if* 'T^ O^ '-^1 ^° L A> JlJ * ^1 
4_ll VI ^j^ ll ' aj>JI 0j_A (Jj-a »^ i"i ] SjIIjj Jj Jj>o j^)^- 4 - 1 V La£ .^ i ii ill I J ■ i ■■ * 1 

w LLtajtJI jL^>J1 ^J La3 * jJLalol JU£. V| fOJJ Z lA^ i"i 1 (jt j^pal^lsl ^J J 5 * I I jj-* 

(JSVj lLULlAj .t_iLx^ii.VI (j-o «_uL^/l sLuLjj Jjlj VI Cjjjaj V J-Aj i£f\lx\l 
^jjLj,! 5jujI Jju VI j-Lo jJI (j-o LJjlII j^ljJil (^ j j laj V r-jjiiill ^jf (^i^. 

.dJJj ,> JaVl ,> 
j j *.VI SjJLa J^Li. (_^-jIj c^-?^ (2y> i-vtl <jl!^LoI aj^ ■» ■ '--"j Ijla (j-°j 

J 1 C (j-C «QjJ_>JI dlLaj I » U J-3^J (jl j^SLxjj .Jju>JI (j-o ^J^/l 4j^iiJ| 
.jjLxjjVI 3l_p- 4jL#jj «J_u 4-5Ll11 I JjL^Jkl liilj JiLo fi-^ii Lo iLjjjJa f-LojJI 
(_gl ^ I 1 C * Jjj I J-uj (J-«JlJ1 (2>c 4jLLoj i_ij5jjj (jL^LjVI 3Lo~ ij j~ '" I <i I'm a 
w j '" JJ3 JL>J,I I JLA (^ 3_jjL>J| Cj^jajJIj .aj^sLi* 2 jla£ ^'r!-^ ^Mj-oLi 
d ,V-,al £Lg Sj^Jaj j^^a j^ic jjjjLji^Lj /ajLill JjjsJI dJJj Lo LajJ 
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******** ♦ ^ 

lfe*\^\ «-*4i*A\> yLJ 

** -m ** ****** 

ot j j* j^JLlI 3_<_L2i!l untLmta .(jVI j-uu JL3 4l£ 

_J <-3j-»J Lji (_jJI (jL£ j J La « |^l (j-oj 3-j-jIjj 

j J C (__ J IjJ ^ t-a Lc ^_A (_£J_J1 i(( JL_j_-oj^L_j_]l» 

jjjjjj_i3 ;_£ I ^1 jl i LjjjSLJI j-naLic jj-a (JJ _ajj_uj_aj|j£ 

o j_a pjj j<Cu (jl (jSL«j tjfOJL^JI Lil£ (^j . (_gj_uSLi 

L&jJjLSu jl iL^ILi£.LUioj 4_ulj^JI SjLLI (j-o » La S 1 1 
ojut (^ 2 ^ ^ 1 1 3 n iii Jlj .<Ljj_uSLJI 3_lL>JI (Ji-!j 
jj>.ljjj! w La sejj L#j| 3jUJL>JI (Jj-La-II Jl t_ijJL<-u2! 
CjLt^j-a ^LLu tt o i n"j jjjjLo* 21 ^A- 1 3_}LL*Jj d JJ ' *"** 'I 
. Ltj I mi" 1 1 j 3juju>- 4_uljj 

7c_U-l (jl (^1 CjLsLSjj^VI 0JL& 4-ut-Al dol JLi! 

^ 1 j rt d j <i\c j~i\^>. (jjjjLul (j^^LjJi (j-* JLijuul 

s^ i ii Ilj (j_u_jjj . ^LuwSjIj ' tlaj I (-J3 cJ^-3 -1 ?> J '-'" 
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ij^JjJJl (_)ia_aL>J1 jj-o d_Lj_*_a «_La.fl pjj /^J-C- SjJLSjI £J-£J (jl^^-i o' *— 3 [>*^ jU -t ' 
Cj VLcjIl>.Ij jLj I »1 aUtl 3jJa_u_uJ 4_*_uaL>* 3jUJL>. <-_3j)j-Lb ^^^ L^£j1j_u «Lj_u1jJiJ 

. 4_i£.LalL>.Vlj 5_ujJjlJ1 (j-CLo^LJI (jja 4jlJLj 

. LfruidJ ^>C t d-uiSJ| *1 ^JJ^ P *" 5juL*_a < - H ^ j la i(J J 3j»£>.l (j_a L^J Laj 

i(j-Ujlj»jJ1 /7LHJ 2 » * ' <a a L^JI ijr^" ^f^ 1 ^ <: ^-^^' Ct^I J L)' T J. ' ' "' ^1 

LAj-jLSLjj I 3 1 ■■ flJ 3_a1_5 2 ^jj^^I CjI_Ljjjj-jJ1j Cjl_a_jj_i2 ' ,* *'-'*" 3-}Lc ^^r^ 

» '"^ J? Lj^=*^1 B^julLo c^LtjL£LJ1 ^ 4_lL>J1 ^Ui,,.* La LJLcj .jUa-uuVb 

Cj La-iLtTJ 1 JLA j-laaj ^jSLaJLl (j-* (J - *^ ^^P*" ' Cilj-u-oJl /_fl aJ-Sj jj_a (qJjlJI 
^JJ itsLuaVLi -n uaJ (j! Lj^L>J1 oJ-^J 7r i nj j^s-s (^yi^. 4jj-uSLjJ1 Lj^L>J1 tjr 5 
^jLSLaV LJs tl>ii|j .4_jj1^_l>. j I 4jj-*Iij 4-J^L>* Cji_Ll>. qA '*3^>- L^J 4-uaL>J1 L^jLujn. 
^j-lC Cj LLjj iflvj jj_a 5>-uS ^-i J ULa * 1 1 gaj I Lua L^ I ^ j 1 < <aj Cj Lj^TiSLlI 1 p ^ 1 <aJ ^j 1 

dllj^ /H-tJ L^jL^ i L^j 1 (^>L>. Ll^ ^L^ jJ Li^ (j;j hi j 1 1 0^->^l L^l^jtl J^L»j 

fQ_j^Lo 3*_Lua_aS Li_A (J-<J-»J LjjTiSLJl^ .jCvxii-u! ^"^-J' d j ' ^**' ^ s L$^' (JV9J-"' 
JLua_al S^LuaLi r-LljVI w 1 c L^_jjJ^ --^JJ-J J' LulSLoLij .^JJJ-^' /T^J^" 

Q^jajJt j ij-^l p^ * i {^jdl tJJ-^J^^' L^' cl^ Lu-uaJ Laj-t-oJ 1 IjJjjlj (j! < JaJI ^—5 
(j-« Qj-L-La ( a Lea I (j-Ij 1J-A p-^-LaX. /— 5 IjjxLijvl Ji^ 'jJiS i^^-aLitlJl J-a_L)1 
a1jL?cIu_uLi (3^-Ij . djUJ tiJJj jj-a CjLaljJLiia d i no\ IjjscIlIj ^SU <-_a1j->J1 d_i_a_il 

. I g i hAj ^_uiSLI1 /tHiJ tJ7 SLl ((_^L^ dl JLc (_y5 4xjijj-a L^_uSLj) 3_jj_u£LjJ 1 pjlj-il 
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Ol'i i?ll 6o3Lp UAj S J I 6wJbuJI 

iiujL>Jl j!& JL3 (i (jjUaj-i^i '1 us a) ^jj-u^j-xS jLiio jj» (_gjj! (jjj-iJSjJjVI 
( _ ;r 3 Ji" 1 11" (jl (jSLa-i 4^e-Ualj CjLJlSLol CjLLuj^jJ! oJL^Jj . aLj 2I aJJt ( _ ;r 3 4lc 
5yjLuLtl i-.SS-w" La I j| liitjj ,5j \l , .V.aVlj 2_j£.L«i>.VI (j-CLo-LJI <j-° J.'^~""U 
(j_C ?y— I_Lj «L_Ljlj^Jl j^pDlj— o 2l jj-a j_u£Jl (jLb iOjLS La Lllj . L$_Lo SLjsojJj 

1 ;.u" , ,,l | jj| ^J| j 1", 11VI r-^L«JI LJ Ll^j Lxjjj joJj (j-Gjj-i ^j^** i jl (jl jJia 

cS_o* jj-a Ltiajl (2>SL«JLI (j-«J * Ljj-uS_J1 d la 1 ulaj CjLLjj^j-JI 0JL& (Jli-a /tllj (jl 

tl^ 'J J ^^ ^"-^HiLH 3~^~" ^LLpJi (j-* ?>£^ jj^Loa /^-^J Pjl)- 1 tl)' Ti^l. 1JL1 

(jl (j-^-g-ll (j_a «LJ1 lIL! j) . j»1_l« 4_ui_u_u z Luu ^ i\ > gaJ \ (_uajj,l ^aJajQ 1^' 
Lj^vLiJI oJUt J-J-tJ (<SJ (j-aJ^il A Ltkc pUsJ Lj^L>. (_j-I| CjI_Ll>JI oJLA (Ji-JU 

LJijuj j I ^ ■ v> 1 1 I jut ^^ *lJj2I t_!jL*HJI (_>^utj *'j^j-J r«-> Jl^Ij .(jiajj-L! ^1 

(__1j1 (_^d1j— a 2l Lai . 4_C^a_LILa (_pslj-al (j-a jJaj>. (_3 (j-\_L>. ^j^"- '""' ' r^H' 
(JlLo LiJ Lsjjj(_a i_ll LtaJLI (JJ-SLj (j^>- lilt j)j i J)j^ cj^*- (^r^ 't j jW c ' O^- JF-"^ 
(j_^_]l_l dJ i ii 1 (_palj—al «Lc^-<5J5E_aj (j_toL_u (_£LJ (_pDj-aj Lui_j_Ljj^_u^L->* Lal_>Jl 
^j2ll CjLiLi^VI JLUs 7-LaiII (Jiu4-!J . 3j)VjJ! (_Lt3 4l».j_o ^ I j ' ^J~*- '"■" (jSLtxS 
CjLiLSLa 2(1 jt Cj 2i LaJ L v z 1 (j_a jj>. 1 Lajjus iZjLu-ifllajl a Cj L_u jj-LflJ 1 1 ^ i j i ■■" 
(-J3 *j ^ ■ ea >■ ' j 7-LaJJl J)l JX.1 (J o mi ij j 1 o ■ ea *, 1 1 JLA (_3 (j S selij (jt (jS_4J (JlJl 

J)j_>j (jl t^-i-^-j 1— i-il i-dJj) (^1 i_aLUaj .(«<_!» jljSLII <__>L^I<J1 ^j "jjj j ^) j '-* > ^ 

Cjl_j^j_a TtLx-iI (^ 5-aJLa-"i 1 nil «LlL2jJ1j . <ij £L>JL»Jkl (_Lt3 flvlaj. (Jjj 7-LaiIl 
(j\j jlj_jj 1 4-t^l ii"l cLi^j_3 LjJ ^j j~ 3jUJL>Jl (_gj^jjlj ^ 1 nSjjjJl (jia^jLv 

t_uLCII JjSJLJJ -"J-i^- OJ J O^-^ 3 p I n-r-W 4X.LLI.I J^JJ jljJ (__g jJI (^JJJ-sJ! 

2 ij. '^'j;v" (jA" ia! JL>J1 Ljj_uSLi Cj LLo. 3_cljj ( _ ;r L^. i.St \\\ (^ 4jjvLaj «_o 

J j •> " 1 11 j '^ i3_j^oim 2_j5l jiJI JoL^jVl (^a LajJiJ aJjJ L^J r^Lc jL«jI 

(j2_u (jj rt j ^j^ i«U^_L>Jl dJI ^1 Lga rt (j_a JuJUul 0i_>u 1 ^"^ . ..1 . ..^ cu_uljj) dJJ jj 
^^3 d tj j , ,. \ jJjL\jjj ^«_tj (rxJl (j^J^^Jl Ljj-uS_j (_Jl 4_ulj^Jl L^j^Lc (j-o % La^ 
Ljj-uSj CjLLujijjj CjLcjJ-jI /tLliI (J^jJL^-**i 1 u ij 1 d Laj ui-ul 4_ul JUul JsaL_u^^M 
olX-tt 3 J ml U13. (j 1 r CjLxuIjJ) >Ij^>-I J^*"' (j- *W^^ CjLuiSLi 1 jj'a a! JU>JI 
^ys\J>- T- 1 5 1 j j ' eaj>i 1 j «UjLlii_jSj1j «Lj^_l>J1 C— il ^1 LcaJLI t_£LQjt_a JLua CjLLjjjij-JI 
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QUuiUlg ftuljgJI 



TYPICAL CLONING EXPERIMENT 



Prokaryotic Cell 



Eukarytolic Cell 







DNA Isolation and 

Purification 




^"chromosomal ^"j'-j"^^ 
DNA 






Restriction Endonuciesse 



*L*nJI 



3JlJJl^- l^JJ- 5 (_>ia_aL>- '^i}-^ 








A 







A 


Transformation 






^l5 


"7 ^-i 





JiF^ 



Recombinant Transformant 



cjLLijJI <cljjj 4-ij.Jj^j ^iHN : jSLti 
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Ol'i i?ll 6o3Lp UAj S J I feaJbuJI 

(j_o '"'I S-L> (j-&$ • VI m"i ill 4JSLLII cjL1jj_>JI ji^l (j-A cjI jLusj^Lillj 

4_lLi£. <J^L>. ^jj>.t (—11 4jj-u£L) d jl^. ^j.* ^J 5j '" ^j^jjlj ^. i nSjj Jjl ^^^a-aLv 

«Ljj_LliS-j u^Li. ^—Jl /J S *"' ! 4_Ll*_« «UjLui_p L_3j)j»La (-J3 ^ I &^ 1 ■■ i CjI JLu3J^LajI 
(Ji.1^ Luli CjI jLjLaj^LJI ^3l£J2 .(Jj^ejJLl Lg-lic j I LaJ =LlL*C dU , u |«j 3jjJL>. 
j^ljj j <^» * sl£ j-i-V (Jt^>- (j-° L^L2 1 <Lu T" till JU J^j 1 n"'q cLfljxaaXI Lj^LJJI 

j^JU>.I ^J -»o J . L^_i_j_Ua_a ^__Lc «Lj^_j_>JI ^I^JLI ^j^** i «LajLa-a SjJLS pLa-uol 
«LajLo-a (^j>.j ji I km a 2l 4_ajl_JL« (j^ 3 - tj' »**' 1 "V I 4_*_lLlaJl Cjl JLu3J^LaJ1 

Jj^sjjJ! j<u J-ilj . (j-G-iLlI <j-uL» (_ji^. (_£ji*-j (^1 JLC. 1 La 1 "j ( _ ;r 3 jAJil I gajLlfl 
J-uuj CjLLjj>J1 d ^ ' dj ^—b L^Jl *"i 1 nl j^pajJu CjI Jl_l«J^Laj1 ^j-a JUJLC £l_b ^—Jl 

^j-* <L-*(- L . t -a «LjJ_cLa ^J-i-u^ij-u » l^^j j_u_4_i <y\£- 4_LuLiI1 L^J CjL^j}- 5 ! A$ j> 'J 

4_Cj_j_j_LI Lj)M->>J! (j-o (_gj|j_iJI (_jia_oL>JI » La 3 (0-1j . « J-j-j_L£j_lj jJLjV!)) 
$.j^>J1 j msej . 4_<3_<iIL« CjuL^j Cjl JL^-"i 1 11I ^>>*2 j«_lj-)V1 ^j oAJu d)1 Jl_j_«J^LJ1j 
jqjj.jI d 1^ , u| aj d ".-"All ^JJuj iSjU-oj^-iJl j—5 ^Ji^Jjl j^^a-aLsJI ^j-o JUJL>J1 
J 1 C «_S!j_o 3_3jj ( _a JLcLjiJJ w al>JI I gJS •"■ ^1 Sj-Loj^Lill Jl^Jla£ (jj^sV 
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3j_jJU>. 4_jj-_lIlSLj L^L>. j-_j_Ua_r»o iCjl JLuaj^LiJl 4_4-iJLC 4jj-uS_j L^Ln. (—11 
La liLa 1 3-g.j j ~i t, 1 3 j I atll ,j_o Cj-LaJ ct^" ol <J">»tl ji (j^-?J' (jlf (_£jll>«J 
L^-Lo ^JS Jj i * huj CjI^ o*" i ii a Jj^**( i ii L$jlJ3 i3jL>. iy\^- <Jj L^L>JI 0JL& CiTjj 
Ol <LL>J1 jj-a 7r i ii '( II ^j ■■ a * /- 1 c ^^IL>tj cL^-il i ii "i 11 L^L>J1 jj-a ^^^—i^La 
(j^j>. w 1 C (_£^ij>o Sj ■} »" i ii a (Jj-«J 3j-^° 3j^ lillLutJ . 4-j£j_U 3_jJLloJ^LJI 
cLfl_t-a «LbLual /- 1 C ^A-g l Lt-i La L^-La i^^fULA (pj-jjJLl CjLLo* jj^a (1t^>*) (j- 1 '~^ 
JlJ-C 3_>JI ik-i j-j-C. 3-2jj_LaJI ojut (j? VI 1 2 ^j i a 1 1 L^LJJI LtJLaiij SjUJU>. 

(_ajj_kiJI ojut ^ .pi" i ii Uj pjjjil <j^j 4_ulj^JI '"'I ^.^>tl ^^a Jj^Ijj J f* , J f^^ 

^^^SLcj l_Luj)j_) j^ iii -»J. 1 (^->JI ^-i- 5 (Q-I '-^|j * ^ t i.ii U j-iLkaJjL 4l^L>. 3 il Lga q 
(—jjl ^JijJjl (_j-ia_«L>J1 ^ as gj ' (-^.Ju 4_lLi£. d U , u |aj £_}^>.j £>£. i ^ , ,.Ctl 
■ 4j-jm >Sl lallu I j i ' "J -U-) 4JjLj_4 4-t^.l iir-i 3_)_uiL% dl i nli H Jm'i n" 
(_£JJI «0j_j_l» (jjjjj_j_fljl I J_4 Li_o^-j ^ 43j|jJlil ^JJsLJI j-i^>l_L«JI (j-oj 
r-Lo.il d La i ul a J LLlJij i Lj-LXa (jj-i (jjjj_2_!l Ljj_uSLi 4_lL>. SjL^sI * J^"~ ' •■_' 
^J^JJI t __)Ja_«L>Jl j-ujlJ p_l JtdJj . -Sj-d-tl Lj-uS_Jl A^j-u^-flj^SL] ^J)^_lII 4_tia»aL>. 
«Jslj_o iaLualj ><i i jl I J-i^- SjJlC.L2JI Jjj/^LJI ^j^-«_' i_3JLaj (jjjjj-LflJI I JL^J 
( _ ;r Lc CjLji^j-LaJI aJJt 4_lLL3 S^Lj (_p=j-iJ «L«JoLaJI CjLxjjjVI (_Lv«J S^JLa-o 
(_gjijj Lfl-a (_£j_uSLJI ' kj-i^m SjL^sl dJJi Jjlj fCuj .4jjjJl!I CjI_Ll>JI j i"i-». 

ji^j . Lj_uSLJI ajjj/j^jj^ ^j^ Sj_«i/Lyj i_ujJl!I jl ^ji-val ij\s>J\ TrLajl ^1 

Cj Lo^j_o^-aj)jS J^a 3j_tIuLu3 4_j_Lo^ * La£ pjj^ 1 Jj * * 1 J'— *° O^ ' ^-jLlI LlIjLj 

(_jia^L»JI (j^i )<_La£ icljj (alj 4jj j ■ ullj (jl_o~ ^1 (j^ J-JJJ (^r^ 'L' *J 'P^-A*' 

4_j_Li_c Cj l_Lu J)j-aJ I ^—b 4_J_Lus^1 ^jJa^l^J^JI /] i nl i n" JL)JL>o d ^ ' 2j j-jHaj 
CjI JLu^jIS^-ujI /LuiLuiJ «lJ3j-*»a ^^pDj-ij L^JI o***( < nl ^^S-S-lJ * La «L>.j JU d Laj i ■■ 1 

3j_La_i_tuJ.I cjI_Lj_>JI (^ (3_jjjJJI ^paLi^^l ^ 3jniL-u^l «LuJI cjIju>-j) 

pjj (j-«J iJ-^L i^j-^>* /^-^ La^ i"i~w j^pDjJtJ 4_LjjLa CjLLo^ ^ C I * ' eaj Cj La^ U 1 1 
(j^aj-^J I 4x. I j j 4_lLi£, j i**i ♦" j . ^ ^^ JaJ I Lj j"iN 1 1 1 L^L>- ^ji. 1 J L^LqX ' _ '"''" 



156 



Ol'i nil 6ouU?Luou5JI AwJbuJI 



Structure Gene 





■ c 


« 


■Hi 


• 




l mi.-: 'J 




5fi 




■ 


A 




mm 


■ 


ju. 





r 3 



Chromosomal DNA 



TRANSCRIPTION 

(in vivo) 
Messenger DNA 






d.Uoi 



J>"J L^i>" O^-^ 



BACK-TRANSCRIPTION 

in vitro jlxL^VI «4j&-uI ^ rL 



copy DNA 



Addition of linear sequences ,, , ^ [£aa_j ,via_al_>. 
and isertion into a suitably 43Ll^J juu mIa ^j n j i U 
restricted vector 4_iijJa ^ ^-j-J * k»% 




Recombinant vector 
containing DNA 
Insert 



^a ill I ,_jia_aL>JI 



c.lj^>.Vl *_a JjLlTlj %. LaJ9 *_ijl (j^a Oj^ ^d^LP' <— jlJJ^JI W^** (>* 0^ Ct^ J^ 1 : (^2) J5L.1 
j^jia-dL^JI icLLc^j CjUOpJ 21 ^jja M^ijelJl ^£a±z*J\ 7-Lim-U-ui 2 I 4-J ftg (J^Li- r*J-l ((CjUjjJjil » 4JLaL>Jl 
Cj1_Li->Ji <tcljj i >jL>a <-^ Lai . CjLLjjosj -^J) 4jjIjjJI Cj LaaLt-t I 4_«j>.>j aj (j-9fl ,Jaj_u>JI ^aaJjl 

(j-useJJ 7cj*-L(JI >-t.L.CJ I ajj /^5L3 1 .^-.j ,^.^. C^a_,a_ua dliJu CjI Jlj^j^L) ,_JS t iS jJ,l \SJtt j--^>- rftJ ti^y^Li. 
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J 1 .' ***' * '3 4_4^>-j^Ji 4_lLgX. <j^L>.j . tiUii (-H^ 2[Li_a ^jG L"u_u^j La^o-i-u ^£j in ill 

sCLjJLuj ^^^use-^Jl 4_ujj>. ^^c (< 2^uLlu-u^jLa^ i nil ^J i ^^ tj^-4-i 4_)L^_ul /^-3j d A^^l I 
4_i3ljjl CjLLiISjI CjLLo- -i '^* rt j j i""j . 4 i ■■^* I 2i Ljl5 Ljj>^j^_u Lujj>. ■- ■ t ea-LJ 
^jJ (_£j|j_Ljl (j^ oL>Jl i^J-^>- (Jj-k (_, I f LljIjJ 4_LaL>. «lj^>.| Jlj^vj-J 
(_*_!_] '"■ J se I (^\_>J1 «Lcl_Lt-a ^j-a JU 21 Cj2iL>J1 0JL& (JILa i-r^J .(((JJIW-J 2U)) 
«L*jLfaJl «Lajj»LaJl J_<ujuj .j-lajuj1j «L<jj>.jI1J1j 7"! i n m ,i A 1 CjLlLi^ jj-« (Jj^jj 2(1 
^Lul ^ 3 r^ir^i^ La Lj}Li. ,j-a JJJLJI i^J^jjIjJI i^JJ-J! ^-a-ol^JI Jj^. {J ±£. 

^_y3Ji\s>- d<~ 1 * ' *-»t , i,Sj~ ?■! [ 11 f**K ill /QJJ ( ^-*-* a f^-O- 5 ! (*l Jl^T-" ' "LjJ i(^\Jtil (j-\Jj)J_Jl 

J-<i^*J J < Mil l I J-^JJ .oLjjijJJj (^.Lc |^>1^*J V ^j^jjIj (^^jj^ ^ji^j 
3j_iLx_aj <LftJaJLa 3_jJlcLJ3 Jj-u^Li-u (_^i^. (_£ji*-J JJsLJ ( _ ;r 3 (_£j|jjj! (jia^LsJI 

. (32 JSL<i) Sjj-uSLJI 4JJJI Ji-I jli <LLo >»->U j^^' c^ Jj-~-~^ J^-V 
4jjLuijSLII cjLjjj_>JI (j-o jujlkJ! <icljj ^ d j i ij"i 1 1 ojjt, Jilo i.~il«n~r ill JlSJ 

.(Jjij-i^jILiV^ I j iU ^ 1 jt 1 

CjJl^.Li_u JL9 «Uj)J_ul (^paLj^^l (Jj_U^Li_u <LC 1 '( ( ^ 4_lLjX. (J I (j-« (QJLjJuj 

«_oj i3jJL«-oj Mjj^Ja 4_lL*c L#j| VI >& 1 jt I Cj!_Ll>JI (j-o JUJjlII <lcljj (_ji^. 
4_lLo.<J I i>JUt pJ-<-uJ '^jLH^'^' I <-— s L-JLtr>«J 1 4cl_u^5 Sj^jvl j»ljiitl<j/l (jLfl dJJj 
JjLaj tiiljd 4^L^VLi .4iiSj 30 J£ ^ So^lj 3jLC:H 4^I_Lu3 4j>-jJ j^-II 

iiLuljjJI / " »\l . V» » t I !_y^JU (Jjv (J^>-^l SjUJL>JI d J i 0~ 1 1 OJUt (Jl *~ I ill »l <lUtl 

. Cj L^t^J 1 (J-<i-*-J (3 1 ***' ' I-*tJ^ ' ^J ' ^^J 

jj^fJLs .CjLSj^I 1 la « * CjI_Ll>JI i>JUt Jjuij V CjLiiajjjJIjjjjjLpJI »l mi iiLij 
^ U" jl TtlLflj ^."(0^ .4_u_>JI 3Lo* TtjjLJ jj- I- ^>-^ i-r^ d ' 0^ (j-^* -5 J' 7'**'^ ' 
Jju ^£ ((OJLjI (jjjjj_j£» Villa JL>.LJ iil!!i (jyi^- t_ll^*JJj il iUij jCjI_Ll>JI 

dJJi i_gJi>^a ^j-uSLJI ^^JjJI JjuJI (^i^. i_gjij-lJI J 1^9 L> j La-i ■ uj (jl Lola 

3jjJ I JLjjJ 4jj_uSLJI «LlL>JI jLtcJjI Jjlj jjjxjj JjjLLi CjLcuJj_j£ (jJoS^J ^1 
A^a_i_u^a-o^)-S_] jjjj^j-j-iU ^j^aJJl ( _^ia-oL>JI w-ajlj ^jl jl iL^jLo^ ^-5 3jUJL>. 
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Cfl\i?ll 6u3LpUoj&JI 6wJlaoJI 

. (J_<jJuJ ^ ^ IaJ ■« Cj LLo- (J-j-3 (j-* ^-"J 4^s_i o 4_j_Lu jij-i Cj L<jJj>. >A Od»J (jr^- ^>ri~ 
4-j lsc-J LuajJ (J_iL<_uj (JL-ujLj (^jijJJl (j-a»«L>Jl ^J-^J (jl 3_}L*J1 (j-* *^- J ' *— - t rP fc J 
(j i gall 1 1 (j[j *^->JL>» La 1 Jl£ « i^- L«-u-ll(-u 1 (^JJ-ij 5jLC.Li-u.4-ij i(jHJ9>jJ! 4cl_LuaJ 
JaLdlJI i^yic 4jjjJL« J S d J ( _ ? j>.1 i nut uz\ jq_ij-jV1 ^jL^ ,^}-\_>J1 1 JL^j 7t_iL^ £(j;jj>. 
CjLu_>J1 (J-tJ i"m t^ji^- SjJL3 4^t_)L£LJ1 CjLljJ^>J1 i>J-^-Ij « (^jij-LlI <_)-a_aL>J1 (JjL_oj 
3j-La_u_uJ1 4_ila_Lo ijr 5 tc_)L£L!1 *(j;j->J1 f-^J^a ^lr till]} jLaluuj ij-^jtil L^jt^Jij 
gL_LJ>. LujJuLt-a X 1 diL-ajj— '* ' <—>•-*->■ (*-*-! (jl LoL^ .(^J)j_lJ1 (j-a_«L>J1 (JJ-ks /jr^- 
Cj Lajj-]2 ' *^A *-3JU (jj jl i tjr J_ujj-La]1 j3L£jJ1 4_lLjX. f^Jj CjLloJI <J* ui& 

. 4J& L_u jj_u jjj-lgJ 1 Cji_Ljj>. ■ a y 9 
^^^ 4_iL^j)j-LuJ1 JlcljJLJI J nil i uJ JUJL>iJ 1 JLA LLojj ^^j-^ »1 oUtl » j^**' i uj 
tjr J_C ^ A 1 ", -^ t 1 CjL_Llj>J1 «_^1j_a JUJ_>iJ tiUjoj ij^jij-LlI (jia-oL>J1 i_kajj_J/ 
«Ul3 3j-jjS CjLuiSL) duujuz CjLLo* «LcLLus 4_uL£Lc2f 4^t_u_ij . Cj La j_i_u j_a jj£L1 1 

Lfl>J_cljJ3 J ml hi" i_Llj1jJ>. jQj_ujJ SjUjX. Cjl_LlJ>- 4j_u1j_} LtJ L>. C-l U", , ,.t 1 ^3 

4_iLo £ya J-J-Sl f-^'J-' 3 JLj JL>o (j-° (j^-^J-*-" 4JLjjJkaJl ^j ■■ a * id . 4_j_uj>. jjJLuJ 1 

' - j 5 ***' 1 1 4_lLjC Jtg ' "" (-A-^ * 4-*-mI> 1 j-i I la LI Li 4-qjjj j j ^j-ula (jr^>> 4c 1 jj-i p. LaJud 1 
1^ ,1s a\ ^ ^jjjjl^. j^wi JUu Cj La j_i_o j_a jj£J Li 4_LaL>. aHj ^j 44jl9j_« JUJL>oj 4_tC 
Lfl>*L£j-tIu pjlj>i' (J*-^' \^-&^ ^-J-Lij^^j-Ij-LI 1 Jclj^JI JL?du_uj . 4J&I0 (jri^ l5J9-^' 
^-4-jLuL) ^j-A-O' SjLcLdJl (Jjualu Cli-o* - JjiJ 5-coX I (*9-t-u j_a ^jSJ 1 ^—b (jH J*J daJI 
j i UaJJ I JojvjJ 4^t_uj 4_»_Lirt^Jl ^isLuLl r ' « ^"j (j^_)1jj>JL) ^-*-">^ J L*- u SJlcLSJIj 
4_jj1jjJ1 (jlalj-a 2I jjiaJLjJ r"^Lc ^LjcjI ^^jic «LdJj-LaJ1 i>J_fl> Jcl 1 n" r uj . 4jlJuJL1 
^^ySLJ CjLu_>J1 i>JLA *_uaj_a (j^J-*^ «-A-*J CT^'jJ^' A J-Il (— 9J-JJ t^l'r ill ajJI j-dJiS 

. L^-Lo V ju d *jA 1 a cjI_L^>. j ud> jl L^^^Lual 4_lUc dJJ!i ' . 1 5 « j 
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i^U-^JjjJLjVI Lgjol^j J -^'a Jjj VI 4j^I irViqVlj 

ol J jLSLaf J£LA_, j_4^«_IJ 3jjUI oLU*JI J& 
J 1 n i tl |)uaj«j 3Jiljjj «L£jJI) 4j^_utL«j>. SjicLjs 

J *n 1*1 j ^LUI (jj_«_UaII (Ji-JUj (jJI ...(jljJUiJIj 

5u^U^>.VI oLa}L«JI «LLJ - ^j<" ^1 L-L^aJjJSoJI 

dlljj i JjLe-o plr J^-JJ V *LjT L^jj . LgjJL>-jl (jjJI 
aJUJe_j ( _ ;r ^J_ij j«_Lc ^La_jl (J^>-l (j-a (J_«_«JI e-iJfcJ 
jqjIjJLj 4_j_aa^jl 4_uulJlj (—cLiIi^ 2(1 a JLjjJI j^palj-cl 

LJJ^ I 1 11 (j-° (^\_»_a Ja^Qj (j-£. 4_>olj i J_al^aX.j t4_ul j 
• t^ J <i\* 'I (j^-^l- 1 ^ Jj^-^l /^-"'J 
i^-j-uL-ui <>L>u1 gJ"JT- ill 4_i^^J^_laJ| Cj^t_Jl aIojlI 
L^J^Jalj n iUtl jl <lcljjjl ^e-i 1 Jj^Ja (_f J-o (ji^-J 
(JJS ^l ( _ ;r jt 3jJ oVLii>-l (j-o =Ll!I j J i"i") LI 3jLa 

fQjCj-JLJJ ^ J <" I 0**'~*» a I L^jIj-jjG ^_t_LOJ (—3 ^ la ^ 1 ■■ 
£j* " I ■ V» 1 1 d_Ju_al_La (_gjjj_Ua_!l (j— «-3 dJJi (j_o 
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4-xJe-lU 4_i^>L>. a! > g "i x a I I <LaLc Cj^tjJI aJJt SjLjLs (j laSjj i » Jjt - I 

T4_uj_uJlj jjU":tl ^j£| , i, a ^Jj>. ^11 Cj^s_J| JL& (•g-^j" ( u /J_A -2 
dJJ!i ^jl a I t«-o_xi foJLjtjl «LaJL>- (—3 Cj^s_dl 0JLA aJIoj (JftS! j ( n /J_A -3 

4_jj_S_a jjjjI—lU /— ^-LjljI ^—C^ll Jj_uj_*3 ^—J! Cj^s_J| 0JL& (•g-^j" i u /J_A -4 

S. igj Mill oJJb L4J > *»■ ^" d lj'r-^1 djulr jLjJLZl! 3_lcL2 i_dJju 

,p=>lj_c.l ( _ ;r ^ I j "I ) -»" 1 " » 3j_aL>. gL_i_L«_ll Ljj>. jJ jjSJil I tjj'C" 1 11 Jjt -5 

Sdj.il 1 11 aI 4_uljJLC 
L_ljL>. 4jjL>J1 A j <aU 11 Cj^t_d1 ^_i_Ldj Lu SL qj j>_jjL»JL1 0JL& (-pjL-ul ty\£-$ 

!j_<_«JLa LjJSj-o 4_!}LL^!j 2j«j;l-^'l A>L«1! 4j-jLU 3j^.LUI jj!^" ^ 3j_u^ 

■ 3 ,nUl t j}UJI J^oU SbK 



: 4+al » £ UIS1 1 if(mAi (tie ^rf 6 fcj *» u 2U» 

4-jjIjjJI Cjljj^eJjJIj CjIj_jJLjJI <hs\ JLj>-'2 4_l Jl-lULHJ I 4jLjjJaJI J 3" i"i" 
'"'I a-uall Cjli pl^J>L! lJr c\ '.^tl s |_22jVI (_;,!£. 4jlL>JI CjLJl^-pJIj Jji^iUeAJl 
4_oLc Sjij 1 aJj .tcJI . ..,p=>lj_a2l 3-OjjLiLojj ^LnJI r-LlJVI Jila I g-L3 t_s^c.j_U 
(■£ Jul (JJ 2 1 (Jj-^Jl tyl£- (j J uajeU '"*! d ' all ^—5 ^" An-»- rt (^CJ^ij_u (^\^=-^J (C^i-J 

cijLa>LL»-V! ,j_o 5_JL: S^.j^ (^i^ J o~ ?„> . .. 043- 2lS^>UI JL^>-Vl ^l>at 
.Sjujlj>JI 3_lj_l^>JI cjhL>o>U JjL^JI ^jj«JI i.ihuj jlj-aVl j^ 4j^iall 

(J_l^52l_l JJ-30 (j\Cj\jl.\ mJJJ L^ji t_!^C.J_Llj 3j_L>JI CjLflJ^lJI (jl ( _p3J_OJJ 

d m 1 n-»o /jjx I jj-* (JtP* lP (j - * ^l>^* ' d ' " ^ f ^"" f*^- 5 '^ «CjLu_>JI ^3^ (j-* 
4_jj1jj 3j^_t-a Jj i n^.i (J^. ^j j ' a >■ 1 1 fdlj J-*^' ^L^- 1 <-r^ 1 J^S-Aj .Myjj>.l ^J-* 
Lo lil ,M ' 1 '» . L»JjJU>- 4_uL2Hj'zI 4_2jjiaJI OJL^Jj .4_Ll«ji 'L^JJ i— 3jjJa ^^ 
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&3ljgJI pxlsJ 6^j^Laj3Ulg ftjiloOpUl (jj.ol.ianJI 

cjV L»1>-VI 1. 1 j i u-i Ljj-Ia-i <= l4 £ - J J ' a ~" ^ £&*£ ^° (y^i J^-a- 1 2? I ,3 IS lj . I j^'*» 

4JLa (JL>J,! I JLO) ( _ ;r 3 «4_ulj_jJI 4jjiJ_L^JI)) Lo-^JjjSj JjOxLaj (j^iiej L*^J 
. ^ _u i >> (JljLo (jVI (_^i>- (JL>J.I I J-fl> ^^ i_3jjjla jjt La (j2 I La-j 1 ■■_' JJLjj V 
jj_a («_c.jJLi (^j^JI ^j". 11 U (_^i^. j-o-ill 4_Laji>JI 'LjJVI (J^*-! (Jlj-J « Lul 
4-j_o_l£' 4_jJ VI dJl^j ( _ ;r Jjuj . cLjJ*i?1 oJLfli jjj (_L^- ( _ ;r 3 'LhjIj CjljLsol Jjj^— i 
UJ- 3 O-^J '(J 1 "* i. -iVr aj joJila ,y>. ,j5L< ^ jrtJ-a <jSIjJ £-aL\>J J-«^ (j^ 

4j-uj_u»» jl_iIl£.VI (julj jl>.LJ V ^ SjjjJIj LuLa 4jj*-JI djoUtl ci Laj U U jlo> 

c__*_l£j»j 4_j_]L£_al (j! j_fl> <3J^9 (j^-a- 1 LPJ * (<c ^'JJ 3j-aLi_a» LcjIj «4_u1jJ 

1 JLAj . 3jUJL>. ^-i-*- ^LuLS Jj_lLsj ^—11 t^-iJ-J (J I (^A- 4 - 1 5jUJL>. 4_uljj ixaiju 

cjLiSlSLII ^^ 4jjjJ(JI cjI_Ll>JI j i"i-vj Jii (JLajs ( _ ;r a (JjiAILi ^V! cLulxj La 

*Q_jJU>. 3_jj^j*jj CjLcjLS (^jJ^Sj 4_ul£Lol ^1 S^LuaVLi . Ljj_uSLiIL^ 4jj_£j>JJ 
(_, I r '"'lj alaJI Jj^-J (i_^aliiJI & 7- j~^) i^aJ-iJI r-Lo^VI CjLlUx. 2 U , „ljj 

Jl <i <*i 1 .iLij .j i>iL>JI oJsjJI ^^ 3_jj_j^>j| 3_c|jjj|j n_gj_L>JI ^ji 1 ,1 U 
Ljs-^JjjSj ^La J ■ 5j 1 ■■ 1 1 (^ (jl^jjJIj cjLjJI ^ 1 u-m ^ cjLuISLoVI ojut 

J_i i(j-t^l i-La LaVI «L2jjVIj jj^*-^J' c^^ 6 - W^^ J- >,J (j^ *^'Jti^' l ^ J - u - ,L -'4J' 
. j I 1 >i t, I I jut (^ ja^a jj.} (_jjlJ (^ 4jJLlL2jJI 3j-^" J "" ' "" ' " 

j_J^c 2 in ^ -^l aIj^.VI J^Li. Lljj-jJj^I /oi^. ojj^-l Lgj-II ajl2i!I (jl 

J_Lc dUij SjLs^lj 2jj Ltaa. 3_lL>. jjjs (_LaL^ CjLu 3-C-ljj 3_ul£_ol i Vji Jl>.j\ 
Jj^jso 4jjl£Lal LuLij i(<u^Lo fj£. LlkL-ua I ^^1 JLC. ■ La i uj ^^ =LlL>JI tfJUfc 3_c|jj 
CjL^j}— J '— J 1 ^ j 1 rt 1 g rt jjjj (iOj-u^Ij^j^j-j)) ^. o i ii i Lo (—Jl 3jL>.1j 4_uLu 4_ll>* 
CjLxj t 2>£3 < * ' J *."i i ii^Lj^jjij^aJI 4x.1jj /cj i4_LL>Jl jlJL>* ^j-a ^j ^ 1 • : »-'*' 1 1 4_t_L*_a 
^* a b -» a jj\^.jj i." 1 1 ii^Lijjjj-i 7?-°-^ l)^ ' O^- 4 - 1 ^Ls dll j ^1 S^LuaVLi .JjjLS 
iCjL>JL*_Ll jj-a ^ 1 1 ill i ii Jjlj ^J-oiJ CjLu (—Jl ^-a-u ^\j?e_fl> Oj-u^Ij^jjij-i ^jj^SlJ 
ipjJJl /^-IJ 3jUJL>. CjLLl>. (JLx^I (J^-l ^j-a tjVl Lxj>-^J^_tSllJ1 i>J_fl> /] <a ♦" i uja 
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QUuiUlg ftuljgJI 

^ys\j^a 2l jj-a (j\jui ^^,jX «LajLi« CjLuj>J1 ^j-o J)JX. jl (Jrt3» (J - ^ -5 tl^ -4 "" 1 U ">\3 
djir->L>. (_^-4j) <_r*J>- jLHi-^ I Ci-uTlJ (_^i^. Mj-LLlJI L^J _jl 2jj UAtl j| 4jj_uSLi!l 
,j_a J j » i 1 1 (_f J-11 jjlt'^ iil!jj . (3_oLc Sja i aaj 3_JjJLjJI CjLjLuJI I j»jk~. i ■"' 
. . .^1t-S jJLu 4jI UL>. . . . cLdjj-LaJl 0J-$J LoLxj 3jUJL>. CjLjLtj (Jj^Sj (J_4jj>JJ 
(J_«aj»j CjLu Sj^palj-C 2l fiL^lSJ aJo-1 i ii 1 JljJl>. CjLu (J^. ^J j Laj>J I <^S-4J (J-A 
4jjJ_>Jl jJLul d U . ,.lj « t jr^ > *j)>J-<-J' Ct- L . tT ij » xLali i ■■ 1J . ..(_^Dj2l Ojso CjujJ) 
(^-i^- (_£jjj>>j (jLa-u-uj . . . 4jjLuijSL!! Sj g i .i^il aI Jl^'i i iiI (jL^uVI (ji^- jj^jj^ 

1 4j > L IjLsj J-«JtJj 3_iliiJU 5-l^I Il^JI cIj^UjO^VI oli <_aLJVl 

(jl S3jLjJL>JI Ljj>- jJjjSilJ I 0J-£-> 4Jjjjo (j i y La w uslS] \jJt (j-ujJl !4J9ljji ^^ 

j— i lTlSLII (J^_>o LiljLa LiJLa LSjL-u LJjiJ) LaiTj i jJijusj liAjLi pjjJajll I jut 

CjLcjLSUJ ( _ ;r jjjj>JI 'j« t^ajl (jlr 3 ii I" -^ 1 CjLlLsjlJIj CjLujjJI J t~ 4jJ| J^ojx 

fO_j (j-«J i_jjjX.j CjLuj>J1 4_lo_u CjLlLj_*j 44jj1j^j1 4_i_uJ_L^Jl C.<J^ T u3 JUoj 
O^j^ T l^ '' ^^ Laa 1 1 L)^L>. ^—3 (_jr\-«-« A^j-oj-ajjS /jji^. J)Jt^t-a fj9j-* /^ LAj uo» 

^_A (j_u_ujjl L^L»£ 3 JU Jj>. CjLLjIS (JJ^J (jL^t-a ^-3 3^ y ' *"* rt C~^ ' *' 9->« 1 

j»£j-j_j j-_u3l_>J1 i."i ^jJl (-J3 Cjj ■*- til p 1^* ^ ^jl jj-a fQj2,jJu (jL_uJ2f 1 «LaJL>. 

i."it '^JJ ij^Lalll jj-* J^J-^J' 4jI i ii 1 J_Lo 4_u1jjj1 d i ■■ J ' j II foJx. jj LaJ (3^'J 
(jjjJj_jJ3 jl Ljj— lTlSLi i_lj|j_a 4_ulSLol (J^^- dJjSLcuJI Cjj_uIj (Jj^IjjiJI iLoLal 
i_3j_«_j V «Ljj jLAjLiI j^JI dJJj) i^J^J Loj isLJjjSw) Jjlj jjIL>J,I (j-o Oi-L4-a 
5^ ^"nnfl Cj^ 3e i tl ^jLs dUj) Jji jj-a /QJljJu . d jlr ■- 1 LgaAJI 4_Lfl_p ^jL-oJ 2l 
MJu^ls CjIj 1 1 n Jjlj 4jj1j^j1 4_i_uJ_L^J1 ^ji <■ u i nllj jl ) c I < aj ^JJ ' ^ ' jj LajJj 

3-j^j Lj-jj_jjSLI I 2 » j ■ U 1 1 ,2^c.j SJjL^JI SLpJI jIj_<jiI ,2^c. jl" i nil 3jjJjLj cjIju 
j j Laj ^jl I o S 4^^Jj>J1 ^_4-L]1j 3Ljj>J1 3jl>.^J ^jjv^J^jjJl j-A^j>J1j Cji m^-H 
jiLsujI (^Jl dJLi !>Li (_g jj j i .1 <_jL1jj>JI Jji^. (^jjc ajUj.,,11 ajUntl 3>^-" 

i .*!*>■ i 'r^il JLil 3_txtaJ|j 5jX.|jJJ| JjTI miU i_iijjjeji ^Ir c_..UriU 3jjjj>- t_ijJLjii 
gLj-j I— -L_<a- J lj s J i J d J jj ^ ^ CjLnj-LLajll Ij-uiILa >1 ^^ 1 JLA LLa^j ^—5 i4jlj^J1 
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6JjIjjjJI pxJLsJ 6u^UaoSUI9 6^-ic Loub>U I ^jxo\.» aa \\ 

0_3jJ1 ^^^ JLj>-jjj . ^jL-ujVI i-_a1j_Al 4-aJ_>J CjjIjUJI 1 JLA jj>i uJJ i«U_>J1 
. 4_ulj_j_>J1 Cj LLjj Jlj-J-I I «Lcl_Lu3 jjisc^a (Js 3-. ** <— -)LjJL£-*J <— j^Lj ^jJ3i_>j1 
(_£ (j-<^J 4_uLU1j . (j_c_LJ1 CjLJj_aj-Aj ^-Uj-t-uJ V I (JLLa) (JjuiILj CjIjU JL9 Lr^J 
^jSLcJLl (j-« ^^P* itjL-*-"J^-J 4_u1jjJ1 (jlslj-a^U ((/yJlJlxli ii 2 1 /7^L«JLj» jj <j i nj La 
(j_u^)-j_3 (J_3 Lj ^ La - ■■ 1 4J (J-$-*-J 1 jjx. (Jia Lc jj>. Lj 7r_iJE.ua Cf Uua df— ** u ' <-*-——— I 
_iJ_>JJ <_)L__a <___ 7?-»--ib fU *(>-»- 1 Ijufc }LoL>. ^jl iimVI Lj}->. ^-11 J^^j 
«L__j_L>J Li C<-(-u-lj «LS_jjJaJ1 £j_b (jj * c ^jJ" t - u -" ' L-)^L>J1 Cj Lo j_i_oj_a jjS /——I 
J__C 2i 1 LJjljJLa tJJ^ - LH f ' tj' *— -*tP* 7" J"" ""*'' (jr—**— ' *^H'JJ *=— — J_L_ 

<(oLl^j3_jJIj _ h oLl>J1) 5 mim-nJI Lj>L=*J1 J^Ij JL*- J< uij t>u>Jl j u> 

Jj.^^tl ^^j 4_uLJ 4_uL£Lal L^iSLJj IjJJ- C-ul9jj J_i_ £_I_J| 4_uL£LaV1 Lai 
_jj_%__I1 j_^-u .4_u_l>J1 CjLjLujI ,__ 4jjJL>. 4jj_jj>. 4_uLui_p CjIj-jjlj <— — 1 

t2r^ji>^j— M c t T tjHj <_j— c 4_lLLSJLj ?c a-5JlS 4-J-5->JI _j_LuJ1 J^t- J i _ ;r lc 4_JL>J1 

<_)__»_*_ ( _ ? — — ■' i i j r -Lo^^jJl_uJ 1 C-t-U-LLJ I Ljj_lo_j £yA d_t_L«-a CjLLo- (J-Sj 4-La_t-tj| aj 

3jljjl>J1 _j_L_J1 $jjt q\ . 4_Jj_j_J1 _j_L_J1 jjJp* _»— £■ <= L^— — — 4a— .ul- 3jj__o 

*lj_^Jlj <=. L_L i ■ 1 c ^Iu-ulJ1 jj-o ^SLglu-f-iij 4_j_Lo>.^)ILu 5jLa.<— 1 ,_!1 ^L_>_ (j-J 

. ■ US<* ( j_u.<a_tTuJ 1 £j__» j 
Laj 5 j j la >■ 1 1 «u _u_a (jl S__l_u a 1 JLp* £■/— — j « 4_u 'JJ-J I <l_u J-L^J 1 » £ J_b (J_A 

.(jo/LlJI 3_aLc ju^. ^t^LlII <jX.^J1 c^2_cx. jl2 i^lillll jlU-^Vlj cjLJL£La^1 

i4jlJ3j-uajj 4jLlLL^j ^L-ujVI CjIjJ^ j-jjj>o ij^l^. 3j^L^ j-i^. i^ljjJI c-^jlJI 
(J_<_u_u1 £yujiLS*J& Lj_uj>.j_lJ1 fQJX, (—b ^-HJ^' ^LjJjlII jj-a jjiaJLjjl J 5j * ) t -^p h 

jqJ d_jl L-4-1J .«L_Lj1jJ /y-A 7C-J1 . . . d_LO_U_u iflJL 1 CjLlLLSJIj ^jIjJUlIIj *L^jd1 (jl 

OJljl— a J ijj_a2l i>J_A ■ 1 C j-La_u_uJ Cji_Ljj>* Jjjj>-jj L^^LLsl ^j VI (_P^>- OjHj 
lj LaUa-uiJ 1 ^jL_uJ VI ^jl^tj Sj^La (Ji-5 i«\J3j)jJi_a j-J^. L^J 4_jj>. jJ j_uJ 1 (j_uj_uV1 
jjl 0_u>. ' < g J J ^J »1 a 1 ♦ tl *iVJ_A Jj-^. ^^ l_AJ_>iJ 3ja1jj>. -ij^=-« ClJIjLa 
A^flj rfU ^jlj 3 J Mf C^ <—)LuV1 <3j>JL*_a /-Xsu 4_u_oL_o2l L^jjt-LjJa-1 ((«L_uJ_L^Jl B 
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^iirttt 16 






. 4j1jjJ1 <Jl£. (JlLo . ^Latj l_3^>.j IjL^J * -^ ^Jj-^ 
CjLujI ^j-a 4jLuasc^a^ 3jL)JL>. plj_)l j-l3jj £_}! «L>.L>Jl 
c_- <_pjj 7t— LtJa^j jq_i gLL-la N J^ Ur^ * c ^*- t J w >-^ e ^*-J ' <* J^-*-J ' 
^ i ■■ J * ^ H» ^^jJ! (J_j_j_cuJ1 JL^-a L4-0 SLpcJj 4_ujj^>J1 

L_L^t_Lo J-S-La ,«Ul31j 4JLuL>. 4jj-iIIljj1 a^Ljv! (J-*^- 
.^jLojjVIj 3L_>J1 TtJjLlI 3jUJL>. Sj-kaj 4j1jjJ1 joi^. 

. j^-j 1 jj-I I ' * ^ j ^ ' gaj (rlc *^J Lq-t^aj i^jjj JL9 Ltitjj LJ 
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QUuiUlg ftuljgJI 

*l_Lj tj\j La 7-j1jIlJ jjlllj -j L^ajtl! ^ ^ ' ^■*"' i ■■',' (JS1 iiiU jj«a J-jJLC ^J->J cjy^-^ 
ClLfl-J^ iii"TI ■- J 3C ' eaj (—11 ^ 1 il ' eallfl jtl CjLJljJjI jj_a 3j_]JL>. Cj Z^Li_u jjJ^SjJ 
(3-^-AJ (-j-^J 'J oS ^" II (—5 «LLjJLA 4_JJJ-Ls (J"*"*^ ^'J^'J '^^'J-^' (jv^lj-*^" '9 

Oi^re-i-j V - 1 i I "I I 1 < '~ W *jjt->" (oJLt. I 1 eaj I L$JI VI ^jjj-^J^Lill I 'j j 1 a a J SLpJI 

3Lj_>J1 ^jla ^jj-^j U. (JjAj>JI Ji^sj LcjIj " La 5 a L&\-uiAjj 3L»_>JI jlj-<_ul jjx. 

.3 1 *•<>.« l_L*_a Ij-jJLt-a Luljj LtLc (^U-aLx I 1 11 a {j^zlS . LigaJl p I La a> I jj_a 
. I (lit* j I 1 1 a 3 1 j ' (oJLtJI I JUt ^1 Lu<-a (J_a^e-l Lul VI i^Lcjj (j-a JUjJ3 (jjjjio 
( _ ;r l!l A^L! <U-mJuU I JL&J i3jJ)L(JLl 1." 1 1 u-U *LuljjJI (_p3lj_aVI (jl <_3j_«-l (j^e-ij 
dja frl (j-aSwi Lutj i3j_u£ I jiL*j ) ji-G 3Jl_<^a iLsoLa 4-ALlj u I 1 -■« a ^ flla JJo 

S-uIaJI 3jIj^JI pj i><j.a (^ 4jjL>JI CjLtjVI 
J 1 S-j • -■ 1 1 Cj|jL>oL3 . 4_ulj^JI 4j-uJ_L#]I Sj La-i 1 ■■ aJiLoJI I SjlII JUj mi j 1 nj 
*j j 1 a >i ' ^**m t u CjLu_>JI (j_a JuJUuLs . 3Ijj>. l_La^L>. I j^i£ I t £J mi ^L) _ La^eJu 1 ■■ 
r-LxjV (J_al_«_a CjLuLdl oJUfc •» j 1 ->"■ 1 uj i4_pJI CjLcjLCJI Lj^Li. ( _ ;r 3 tfj mi-vj 

j_uSLU j£LlLI (jr-n^Mi-itl 2uJ,LCal ^1 iaLUaVLi Sjjjj^aJI jiytl ^ j_uSL!l 

. 4_u1j^J1 j^palj-a^/l (j_a 



ll 

J^aj>^a_! I j ' a se ■"■ JLaH^.1 21 a ^j" I dJtll «L>.j)j_La_a 4 I 1 1 u2t| ^j^>* 1 (Jj La_i£ 

^j-a-tiajj dlit n 2I p La * rt J .j-uaL>J1 O^aJI (-^ L^aJajtJ i—iiLiluj _ «'^ a * ll&2» 

La dijLa^LJ, i_aLial Jl^ lJL^ o' >^J^ lJJ-" <— J LlSL! I I jjt ^ ir^vjJa «ljT 

dJuLLax.1 ^J^l (j-aj 4 4_iil^_U3^-a J A jalr ^JJ ' a 1 d 1 1 1 n 2I d i ii^LLa 4_] * ^Laj 1 uj 

•.(^JLlII jIjjJI ljJ3l (_)Sil S lllj JjU*U f-jj^ajll I JL* SjIjI mJJjs ,2>c. Sjila 

I il .4_JLlJI 3JL>JLi JLOj L«^ dL Ij p I a . .. ^ c-uLjl :JjVl '.•j.- t ^ tl 

(JjVI .(JLolal ''-Vjl La^Jj JjjJLj SjLuaja fi^\^ (_yAAi iju LLuaja i_iVI (jL^ 

cjL^jji <Lais «_iljJlj ijjjjjjs-Ij (_pjJ3l oJlillj i(_L>.2l oLalj (jjlillj i ( _ ;r «x.l 

S3 1 naL>JI Sj alt J^sLs- SljJ.1 (jl i'l alf J-ic t> JLa-Ti 1 h mJJJI j|j-<i^ La ...J 1 ntL 
.,_L»j>JI >L$Jl (ji^. ( J r tJ -"J (j-3 La J£ J^cl '.(jJi-UI 1 mjUII 

CjLu-l>- jJ^L>- ^ya JjM ^" ' 1 2l ^1 ' d ^ IS U 7tt-13e-LeaJI ^ it 1,1-1 tj^jjlj^ I i njl (jLtio jJLl (jl Jui ( I ) 
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ijinlmnll 

!(jJ2^ILu dJi3 J13 (ja£j I jlgj ••JjVI i ,'JjtMI 

Cj^JJj (—ajuJ t^-iJ-J (_£ J-JI 3-Aj i-ilL_u ^Lj j^paj-4-i * )1 ' ea rt (J-fila (j-\j>-j)jJ " I 

!M-S (jl (_j_jJaj| (ji-i t n II JLSlj .j_«jl!I (j-a CjIjJj-u J-Jjl (JiitMl J-J_u (jl Lr^ 3 
|Vi ui <*j A i ii «a ■■>■ JLalo*! jl ~if VI (j^ju l-*-^-l 'O^J-ll Ij-^J (J^lJ <j\j>-j|jjl 
SsLuLj 3j_o 5JjL>J,Li (j\j>.jjJI ■»"-'" Jjt j^s-l ( _)-a : Jj-a J-ila 3.}VaJ 4jLLLj 
_ la se * 1 1 (JjLl*JI ^j^"*-** (j_a '-**' UJ ^-JjLi ^J-* 3 VjL>. (j-\j>.j)jjl (jl j^pDj-ilJ -2 
* i^j>-j_j jJLj *" (J_& .l£jL_u ^Lj (_paj-aj * )Lt-sa_u_u JljjjjI (jl (J-\_l=kjL] Ja-L^J I 

V=L^VI 

SdlLiL>.l (^Lc dlljj_ulj La.JjjLuJI Jlj-uJI ^(j^jj-jjJI jla-lc^S lil -3 
' fl-tllJ I <_p=J-o LA-?J t2j-x_L<a L=»J1 5jULj Sj^LUI (j-a JLsJj liljl (_p3j all -4 
3-&J i 41a IS *jj ' *a 1 (JS V 1 -n Lea A * j Laj i ■■ 1 V ^j^jd. 1 1 JL^j (_)-ajjJ. I J < (-1 i<t^->J I 
U-t-^-J ^J-Jl i ii ) Ljjlj ^Lijj ^ l**< a 1 Q i«L)JJtll (_p=>1j-aVL) sULt-a^L! 1jL>. t j-*jl i n-w 
C)l^ i i ii (-J3 3_}Lc (_^-ajjJJ Cj^ajJ . 4J 4_u_Aj LaVl t. u-cuJ La_a Lj_aaj «Ln. 1 j^slu-u 1 

$£j>2 Ja -I 

SJLoLl l-jL>JI JjL>o Jji C^>-j|jj La lil - 

* iL^a-a (j-A_L>JI (jl ' *a_as UI ^j^"*-** (j_a j-^lbj * il_>uV1 OJjL>- La l]}l -_>. 

Jj* i (Lieaj? (j1->JI I J-* J-a-><J ^>-Jj J I i^l'-ygj (jl liili ( _ ;r l«jj) ,_p3jJi.l I JL^j 

CjL_Lj_>J1 (j_a JLjJUlII (J_a_>ij l£L)I (jyjIjjJI ^J^"" ^ ^—^r!-*- 1 L>* i — t ^> £ ' "-* 
4_lj|j^JI 4_<-uJLL#]L] (j^j-il i-aj«.| «LJol Ji^>.^j I i eaj I oij^.J iSJjLoJIj SjjJJLl 
/LaJLi J_»_a ^j "JtJ J a * ljJ tAj» (^jj-Ls J^. 4_ulj^Jl i *'"*j ila j-ujlJ (jj*_ ^"' ' " ' 
Sr-^L«1I 5_LC.I^Ja i (i ■ nAJ «_Uaitj Jj* 2 ^11 ,^tl CjLLlsJI (_>Ajlj tiJLj^LiJ 
•_^j ^^ <^>.^Lc (j-aS-j j „^ (-rJ I 15 lP^J- 4 - 1 '^^J rt - ^ L ^-" L) ' jj Lga!Lu 
(jjjJo j^c VI lilli ^1 Jjj i ii Vj tp i n->JI ( _ ;r 3 CjLxjJ-iVI JU>-I r-LlJl ^gj" i ii a 
(jl VI t_i_iljVI (j.3 J_L>JI (jLLaj i ii t 4jI JLy" i nl i." i n (jr^II Cj L-u jj_Li] I JU>-I 
lj_^_i iiJ_Lil 7r!>Lc u I c (_^3l^j (J_A .(jl i ii iVI ( _ ;r ^ ^-*-J '■"' .'" («J 4ILulLij_<j/ 

^J "JM -LAJ I 
(_p3lj_aVI JU>.V LpExLa LLl>. (j^>L<u>o (dJL-vjij jl) Lili>.jjj CLu£ lil -7 
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QUuiUlg ftuljgJI 

SLisj /^—Jl ^^J_j (jj'jj lP^j- 4 - 1 l)^!^ L«_ajl>*I (j-\-«l^lj ^l>* c<-L«3jv -8 

. /y^ULja ^ il t n^-3 jj>- 21 Lai £j\ a '' ' ■■ J ui£ J ^j u o -»» (J-U La J-<3-£. JU£. * )Lt-saJj 

StiJjLji. La iJaJi^ Laj»JU>-2 ^Jjjxj (jl (jSL<-! V ( _p=>L£>.'2l (jl_i I nlr 
Siii! ^jijjjs j-lC. 3ljJ.I OuL£ Ijl -I 

<L±ii.t stjll c^K Ijl -_> 
5 (Slj-o! c^& I il iTjI jdb cJi] jl) iii^-jj sljJi! oJlfT lil -^>. 

SliU $,oL2JI tiiiaL (j-ai>. jL£o.l ^ c_uLjj J-A -9 

I a-La£ (3ij_ol o-£ I jl cjIjlILj oJI jl) dil>.jij oJK (jl JjL>o Jjt -10 

3_ul£LaLi t'\ n\c 3JL>. (^ .jLpi.VI 5jjjJI 2 ta i ul^j JiJa (jlr Jjj^ajJI (^ 

SdJUj 
7?J^>- cLaJji, «4jIj^J| /oi^» * iLxb jj-a cLiLL-uJl din u 2 1 Clulu^I -d 1^-^ \1 ^ > 
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AuxJall Cil->lhiftnll tucu\s 



Waft a*Ua^\ «*& 



Antibodies B^Lb^s *Lut>-1 

J nf j_H-u (_, I f (J-«-«J u-2*l\ £)-lL5>-II J-''j J - u j' 'La- i mi ( _ ;r 3 .J^J-JJ .ilj-o 

.^_ulj->JLS p i ii "»iJ 1 ty\£- 4±js>*± &Lu>i 

Abortion (jiaLgj*.] 

Probability JUi>1 

. 7T J"T Ir^l Jo* \^j 

Hypertension j»jJ1 i V-t ■« i>> pLojjl 

Fertilization t_>Lua£>j 

. d ■'^■wH d , '-> i ^ 11 

ray-X 4j *<j m AjujI 

Ionizing radiation aIjJ^j Ajui f 

t^^J-ILS SjjjLj I ^ rt I JLLa ' a I JulC LJj^IiSLjjl jj->o 4-i-ui-xIal ** *^j ;p 4 * uu] 

. 4 j ij i nil 4jljI/^I (JL*La . CjLuJ^jJIj jjJL>Jlj CjljjJI (j^-°Lj (jJl 

Huntington's chorea u n^>nt1 j$1>Jl^l&> ljIjUi^I 

Test tube babies jLOi-tfl i-^Lif JUlal 

Synapsis 0!>^l 

-, I , ,, ^ i\l t (Jj^/I ^jjg <i"itl jjjJI >Lui 3JjL»jJJ cj Lajj^/j^ jij£LI I Trlj-ijl 
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QUuiUlg ftuljgJI 
Oocyte (iuu/vi) iubj^JJ i^Vl iuiiJI 

j>liiin"iVI 4jL^i JjSj 3_J^Vl 3-LaVl 2_Ai»JLi JjVl (^Jljii-VI ^ImrtWI 3-jL^ JjS 

Selection «L£ljl 

j-uJu >. ami (J-«Lc pjt>\ j-jjju . d A h ^ i, I 4_j_Lij>J1 c-t-pl^Hil jjLalLa ^3l£JJ 

Natural Selection ^yju-ds «L£iJi 

Translocation JLalil 

1 1 iihtj a jjj/^o jiji u^- J^~ ' J-^J-^ J ' 

Antigen tjy^fa) 

I j~ 1 a. I^ a JU£. * \l ■ V»t I ,*! i n-val /T^Iil 3.}L«JI ^^ <.S-r"i i h" 4_Ujjjj_i 3.}La 

• (_^>- p I l l -» J 

Human leukocyte antigens <HLA> 

. (j^a-J ' "'II (jj^lj^-Jl 

Schizophrenia "^^^'"" *i ,^,am 
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6wtal&ll OUIhinnll feojls 

Meiosis ^I^ILi-l ^\mnM 

jLuajajl 4^s_»Lu (0_Al (j_a . Cj La j_*_o ^_a jjSJJ 1 JL>.1j LuLtlaa Lgl ui-S-ll £j I j ) iq pb < <a a 

Mitosis o^.!"^ (*Luuijl 

{^jjj ^X^^LS-'-* (l^^^-J-^*-' (jjj Luj^ 3 <—) La ifljji ^_a 9>SJ I (JLuaAjl 4-iLa-C 

j 1^<Cli-u 1 /_yic ' k* <m ^"Jl9 i<: ^-*LJ1 [0-ul>JI JjlaLLa ^—5 3jljJl>. Li^L>. (jj-^SJJ ^—Jl 
Cell division i£j^L> fLu^JI 

iJjLlI aL_aJui Jw4-i-iaj 4JL)^>_Lu * i Lua.it 4_u_>J1 p i ■■ S S SljJJl ft-ui-5 S Lc-Lo- 

. d_u_*_a JiJJL^jj d-uLjILa 3 j j ' <a 1 4-La j ^L^alLu-g] 1 CjLijIL>JJj 4_jj1jjJ1 

Inversion ljM^JI 

.r uCj Cj r! ?cj_u2j JL9 r r Cj Cj u I *. (_! QJ 1 

Oncogene <jr^v$£jf 

Sickle-cell anemia <uJL>*Jdl LjM>J1 L-«-ul 

<-_3j)j_La 0_>iJ « ^A-jJ^-^ o j^j n <J-<a-C j_y^ J^J-*J ^^^i-*- 5 *— ), - ij:t ^ Lr^Jti D^J^ 
^—Jl (-^ajJS jj-* ^iJ-^s->Ji aJJI Li^Lx (JSLil/ j-jjlIj tjLSLLuSjzl i k'* ua ^.aAi 

Metabolism tr"*^' 
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QUuiUlg ftJIjgJI 

.a u\iVi 

Transcription ^lnn'ml 

^-JS 4_a-ali-a 4_]JlcL9 Jj-u^ij-u ( j : J3^J L^j^^'J /j ' nSjj J-11 ^J^JJl ( _^Ja_aL>J1 (—3 

Ovum ■' u < a d^ 

.4^s_u3U 4_j^Iut 4_u_u_L>. 4_ll>. 

Zygote a ,.*j~ * a . >. .j . 

.^j ■■■;-»JI jJiKlJI 2uW: 

Alpha-fetoprotcin <j-aJVl ujJ^>J1 UH1H 

Transformation J^>^ 

4j*_jJLj 4_j^>. l£>- *"' C^i d a ui^Xa 4jj-u£_] 4_ll>. (j_a jjii jl j^-^- (J ■ ^"" I 

Translation * L **->' 

4li_ujJJ 4_jj1j^j1 CiLajU tl (Qj>^pj *— <tP* ^— 1 '- a JL3-5^- 1 'J^' Cr^ ^->^->»-> d „ 1*" 

Genotype c^H?- L r^H 

■ 4-i I u "i II ( _ ;r LL>JI cjj^jjJI Cj! j CjLoISLI! j jk a 4-i 1 uuj . (3 3) j' (3 3) 
Chromosomal abnormalities d-yj^jj^aj^ oLto^ij 
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feooUJI C»l-»lhinnll fiuoilS 

Birth defects ^^3 Cil&j^ 

Duplication (J jaj^ujjaj j£ lJi^L^3 

' 0-c] LcaHJ I j-jJlj (JLi-a iCjl_Lj_>Jl jj_a «Lc^_aj?e_a ' k^ Llcsj ^—11 M^-i^i^ (JjLa_a 

.r* Cj Cj Cj el) * i 1 ^—ll r Cj Cj t it ^J i <t\ < uojI 

Variation Jt?'-*-' 

Continuous variation j a" m a j.jL»j 

cellular reproduction ^>^ -P ^ 

Artificial insemination ^ycl'it-n^l pjiin 

Hybridization ^->»g"i 

Normal distribution J-u-*-« jj)>) 

JuLc /j ^aVI j^_>J,1 «_La-£j m£JU1 (JjLaaJI j^s_a (J^>- LaLa-i (JjLaj-aj ^JS Mill 
. z jCL*_a Ljljj^j 4_u1j^J1 fiLuiSJI OLd-LgaJI (0_kut_a pj^jj . ^-jl i n-»J1 i La i ■■j"' I 

Non-identical or fraternal twins ^J^*- ' J ' "'*-<& I "J a >££ (^ i>i 

lH~^ (j-° (jLstAjjj O-a-LaJl SjJ-i ^j "^ ' (J^>* Q aLLajj (^-C-tiaj^j jj-a I mi n 

. <j-u.jLjIlC.VI 3^i.^l <j-u U SIAo 

Identical twins 4-gjl uu a ^1^3 
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QUuiUlg ftuljgJI 




Thulassaemia major 
Thalassaemia minor 



Gamete LJ_y»L>. 

Histogram i£>b^ Jjjl*- 

Embryo,foetus 

Gene 

_ 1 C _}J^s_a «Ja^_a 4J .(^\_»-a (^Gj)j»j «Lcl_Lt-a JUJL»HJ ClLa^U \\ (J-d-u t_£J-J> 

Deoxyribonucleic acid (DNA) 

C)La^ 1 * a u fQ_jl J c \j" , ,. ^ S 31j_LI1 (_£ ^—JLuj CjLa^j_u^_aj)j£j1 (_£ j-LaILa 

Ribonucleic acid(RNA) 

JLcljJLJ! (_JJLj>.Ij (_gjj-i-jlj_JI j-S i ii tl ^ Ljj j^C ' afcjeJ (.gjlj-i (jis-aLv 
Lj^LiJ! (^^ ,_jia_al_>JI lj_4 ,j-o S-j-ijlij f'>^' 4j^Ij dULufc . <LlLl>- JjILuJ I 
» ' I i a a ?l_b ^^ (Jj^n j<utL^j .J^LJI Ljjj (Jjjj/jJI Lijj (_gj^jjljJI Ljj '.(_yj* 
Li.} jj_a 4_jjlj^aJl 5vd-m] I (J-d-u jj-jLUI aqJLj i4_u_>J1 ^—5 ^-JLujij-aJI c_«_jS^IJ1 
(JJsLJI Ljj Lai . aJ^M-ij"ij i nil ( _ ;r 3 ( _ ;r Luj|j_itl i_i_iSjI<JI » 'I "-> a ^1 SljjJI (Ji.1 Jj 
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feooUJI OKIhinnll tuxilS 

Amino acid cr^- -31 a- 3 -*-*- 

Deletion __•__». 

Sperm (j^j_». 

Prokaryotes <Uj1_lJ1 i£$UI _j1j_ 

■3j-_aJJll slJSjjJ! i_JLa_t-Jlj Ljj_uSLJI Jlla 4-AjJI 4j.iL>- 1 2U_.,„_, v_jLol£ 
4_j_i_i.l_i <LULx_o ' " « I j -a-C (_-i-C Vj i4_jjj-J 5-j-ilu-l (_-i-C (_£jj->j V (_-l!l 



Eukaryotes <Ll_u__>JI c£><JI <^Ij- 

U I Cvj i^Jj-i «l_iiiJLi 4ial_*^ 4jJL<JL>. 3ljj (__li :. (_gj2L>o CjLoI£ _jl Lj!M->- 

(J <i tin . 3j-uCi« d) Lajj_u^_a^_' /— 1^. J Cj Ljj JlJ^S^ILlI IS 4_ufu£.L] sLLsLx-fl CjLuia£. 

. LjpSLJIj *j -ajJLl >_3jj-!l t_JLs_UJI I jlc diLoLSJI *JZuu* 3jILl_jJI L}L>JI 
Cell iuiiw 

^-lllj ja-ila II (-J3 ^ Lgaj til d jl^. pz sejv ^j-a 1^ o-se 3> 7-jljHjj tjl^ q2 i < uL juJCua^ 
^\^. L&jLtji xAjH (_-jJI d ^J a Ul Lj^'i'C jll (__JI I *>j U a ^a CjL-o^j » -aJ f-Lp 

.fdalOOOO/l 



Red blood cell « 1j-«-»- ,»- ' 

I_«_Lj_i (J_«_>JI Ijlc) I " j i c (j-iLAII (__$ SljJJI SjlsLs <Lili- (2>c 5 j I > r 

.CjLuLoj-JIj i_i_». I j|jj I J jajJaJl (__3 3ljj (_-l^- i_£jj-X-1 
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QUuiUlg ftuljgJI 
Reticnlocyte ^Luii »* <UJL> 



Hermaphrodite 

Pseudo-hermaphroditism 'iuiLS <Lj$JL>. 

Intelligence «lSi 

4-lLiLS (jj»jjj cLaJoj J-^9 • ^r^' f- 3 ' "j'»'i' (J-il-JJ jjj-Ia (2>^ VI j j laj 2j 
Cjlj-jjJIj d Laj U II (j-o Oja Laj a 4_<jj L^LiLaj ^LajJoj I j IS la i3j_Laj-a 3j^9 jl 

AjiljjJI t£>UI Cjlji 

Ribosome flj^rib 

L)j ^j^-> rt ' a> jj_a 4_]jSj_a 3.}JjLLaj Sj-jJLt-a JjjLS.} iy^$ t — ) l-*J j-5^ -3 'J -L?-^-* 

Consanguinity t-yLaVI rl_j) 

Spectrophotometer jJLyj^j^ajjJiLjjj 

. (j^UI (J-ulSjLjl (J_aL*_a (jjjLjJLJ \l ^ 

cytoplasm G^?-) j*j^'>y'- tu 

Sarcoma (uj^) ■A-ajSj-"' 

. 41ajljJI 4j- i niVlj al kajJI (jLUj_<-u 

Cancer <jLk»j-"' 

. j_a_u1j ^j^> < ,-.-»" tl ^a\^. 3j-La_u_oJ * ■ ga sej z 4_jjtj_tl3 j-^ Li^L>. 



78 



AujoUJI OKIhinnll fiuoilS 



Centromere 






Pedigree 



. «LLajjj>. ji <JjJl>. *jj ' -"* > L-* i 



i_2^L<_ul 75-Jjl3 



Phenotype 

4_i I ,~„~\ q] VI 



t_ijS^lII (ji^. JUjIUjj 






.a^ljjJI i_^lj^J! 4jLi3 (^Ijij V Sbj^Iill JlSLiVl 



Genetic code "^Hbi S^id 

AJ^_j^ILu_aJl ^—11 Sl^JJl jj-a 4_ulj^Jl Cj Laj LtJLI (J-dJ 4_lLjX. ^Lul JL>.1j ^—Lust 



I 

Pigment 

Quantitative traits 
Pattern baldness 
Template 

^jjJJI (jia^L^JI nS>=r ^ ( a 

^J^JJl j_)Ja-oL>JI £(_£J^>- d ~ ' a J ' a "** JUJL^HJ /J o*" i ii l ^j^jjlj ^- i iiSjjjJI 
(j_a IjLjxIj I '^ j-^ (jLa il_a}_La (^JLcLUI r-ljJijVI (j_$£Jj .J^LJI ^gj^-uljJI 
.^jji-l SjjlcLJS 31 1 ..I i ii 4J- 1 n 'i d-L-iTuJ 2 • i LaS a ji>-~i i uj 4jjLcLiII J-m^l i nil 

Mutation 'ijJsla 

i^jLJ_«j«JI 4\j^l1J iIiJLjo Ly Iil\ dJJj I JLC L*^) S-ulj^JI oJt\l\ ^ j_Ju 

J ...^".Vl <LlL*c jjj J-21Ij (3jujl»JI S-uIj^JI .-.I \l ^"Vlj Jlj.'.VK 2 _.._., Utl 

.Jj-a>U 3_L,LL^ "JJ"V 3_2^}UI JLi^-Vl cr'i 

Spontaneous mutation "iuJUiij S^Jib 



4_l«£ Cil a-lo 

3 « ■ ta 
lJ jl J_Juj_o ji <_iJIJ3 jl) ?-j>j_4J 
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QUuiUlg ftuljgJI 

.4_oLjj_LaJI 

Rh-f actor fjM^u^ J^jLc 

Genetic disorder ■^Hbi aaLc 

Crossing-over jo** 

Ct- tT LUj ^ HJ CjLLijsJJ 3jUJ_>Jl c_4-pljlJ1 j j g La 1 Luljj jj_«i^sj 4_lLjX. 

Genetics <^b>" (*** 

i L^JL2Iulj I jl t~ sLSjjJoj sLulj^JI 3^m iLijiajj i_ijSjj jjjjjJlj (_g JJ! r«Jj(J! 
.jj>.X (J^p- (j-° ^LAlaJiJ ^^palj-a^lj CjuLt-aJl ^J 1 ^"n | a <d * j ■ U ^jjjjJU Li£ 

Genetic factors *Pbi J-^'i^ 

Amniocentesis .t-rVJI jitxi 

4JL13.} 3j_il 4Ja 1 ulaj (j-U-><-!L-] it'^l I ■ La he * II JjL-u (j-o (Jj^ <■ it- 1 u 4ji*c 

1 U-^. ',11 JjLj.u i J_tL>o ^Ilj . £j\lz*S\ d a La ' rt JU£. (J_«L>J1 StjJLl ^ 1 ti3» (_£ jj-*J 
(_y^ 4-ljIjjJI CiL&j uullj (_p=>lj_o2l ifljjiJ. 4_j£ 4itjLjJI 4-jJLujJI Lj^L>JIj 

Blood groups f -til JJL^ 

Incompatible groups iULal^^-a ^tc JJL-aa 

Compatible groups a2^\^~u» JJLuaa 

Virus (j-^b) <J-"J>^ 

^^Ja-aL^ (j-* ^ a_Lj^aJLI Lj^L_>Jl y^j\J>- ^j^Sjj >JLLeaJI ^—3 4_j_ALlLo JjjLS.} 

2 a j 1 a < I S_lL>JI CIjLiJT (jJx. liilju j Laj ■ ■■"'« 4jj_uSLJIj 3-uLi!lj S-ul^-pJI 
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feooUJI C»l-»lhinnll fiuoilS 

Nitrogen base ^UJ^j^JLu SjlcLs 

Dwarfism ~<u>\ya 

fallopian tube ljjJLs 3Lti 

Carcinoma ^«$JLujj5 

Chromatid lluUji^ 

(^Ijj! a! ■ ■■ a ' »l (j-a I ui ij . a j-m j-a jj S I t t j<-^jl uilXI ^ La-iaJI JL>.| 
(_gu.U^.aTjl jj jJI (J!iii- ajj-u^oj^SLI! sLuLuJI 3jU>.^JI (jjjSJil 3-j JLuLojy^ Ja^ji. 

Chromosome ^ $**$*$£ 

a I uj-S )VI 4-tLqx (J^Li- ^ * <a 1 S3 JlI^. ^ 'J '^** (JSLtTuj 4^t_iia1j 3jj_uaj JijkLtfujj 
. Cj La jj_u j_a j^£j 1 jj-a j-j_4-«3 _}JLC 4_j_>Jl CjLLil£J1 jj-a pj- 3 (J^-rJ *l£JL9-^' 

chromosome -X ^*<j m ^^jm^a^jZ 

q\—l.u-iz\ (--£ jj-ILj^iI (^jJL>»j . (j_u_L>J1 JUJL>iJ 4_u_ajtJ 1 la uj 1 Ajj-uj-aj^S 
^SjJ 1 (^gj-Tu^-i La— (_lj p j_u 1 1 JLA jj_a £f^ ia_t_u ifcjfl a>S /_yJ^- <^J LJ I^J^J I (C»Ia_*_aj 

chromosome- Y (^■ i '- ua fS^S^SJ^ 

q\ i ii l 2l J-J^i l_j^L>. (_3 JU>*^_] fj m 1 nil A^j-u^-aj^SJJ j xla 1 A^J-u^OjIjS 
^^H^tj ^jL-uj 2l /JSj iCjLu_>J1 ^j-a (Jrr-^ -i^-^ iJ^ L^^-'-*- 5 *^->LJ1^_L>Jl -n la * rt J 

Leukaemia iu^SjJ 
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QUuiUlg ftuljgJI 

Lymphoma ^Lajiinjt 

Ovary u-^H- 4 

Donor pj-P- 

Dominant (jjLu) u t l au L a 

4la^ Sjjj^aj oj_uLj (jLu jl jL^Jol (^i^- 4-lLjIJl!I «U (j^y^- 4>3 (jr^- 3 ^ -' 

Recessive ^JJ-o 

c_4-pjlJ1 Q^-J L«JU£. 2M 7t_u_a tlx^^- ' $ **" J-^*- 5 c^ d ^ ' a J j'^" 2[ « U -o ji IL q 

Microscope cr-b 1 '" 1 J-^?- 

Edward's syndrome -^j'j- 5 ! o^J- 

Phenylketonuria ^Ijuritl ^j^jSLII J^-JI o^J- 

Tuberous sclerosis ^jl^JI i_Ai^ai!l (_p=j-a 

Cystic fibrosis ^li^aJI i tuttJI (j^J- 

Diabetes j^ mil <_p=j-o 

Spina bifida (3j-2JuII) rjliUI l-J-i-qJI (_P=>^ 

Nail-patella syndrome 2 A,v-.jtt-j Afc.tl (_p=>jjs 

Tay-sachs disease u^L-u-^gLj <_p2>o 

Turner's syndrome J-OtH lP^J- 

Down's syndrome Ui'- 5 <_P 3 .> j0 

Niemann-pick disease ilL-jj^jLJ <_p=j-o 

Haemophilia ^Ij^JI ajJI i ajjj <_p=j-o 

Hurler's syndrome J-L)-* O^J- 
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feooUJI OKIhinnll tuxilS 

Hunter's syndrome _>"-* o^J- 

Genetic disease er'bj O^J- 

linked-X (c? 'J ' " '' ( A 3-*-°3-*J>^'- 3 ' '"j rt ) u " '"^u Jsa-uj-a 

.(^\_>J1 I JL& <_Ll3 (j-a JL^Iij ^ d ' a jl ^. m i nil A^j-u^-aj^SJI <-i£. *-dJ clx^* 
Recipient JjiTi ma 

Serum .i_aLJ^I qj± <jji ajJI Loj^Li J-^o-° 

Anti-serum .ali^a J.1^0 

Ultra-sound <Lu$j^ Jj^a CjLv^ 

(jLt-uJ 2 1 (J jl (_Ll3 jj-* L$£-l ( <i £)S_aj A CU_irt_) 1 JL>- (JLc -i-i^H ^'-^ ^-iL^-^-a 

Concordance JjaljjJI ' 



L^JLc j-4-«-J • 4_L<_«_a SjLsJj cLoj^iJ S^i. 2I _jl (OjljlJI (j\j 4-1 1 Milt I 4j>.j.} 

. 4j 0-l_a 4_l_4. 



Isotopes 4 * (7i a jj Uaj 

^jj^Jl ^-JS lJlQjsj LgJiSJ ^j Jul _}JL*jl ^j '■* 1 LgJ j ' *-* laJI jj-oAj (j-* ^— ) 'J-^ 
(J-jJLiJI ;j* ~^JJ ' J H ll ".(JLlLa tcL-g-jl ulj 4-j J l—La-iSlI I LjjLflj.a (JjSjj (_£jjJI 

. 32 jj A , ,. Atlj 

Homozygote ^yij 

^-a i( _*J t_£J i( jj Jj it ) ( ) '.jLlLa 4jjLaILa CjLLo* 4j Lajj_u^_a j)^£ (J_a_>tJ -i>^ 

4— l-Ll jv 4_JLLa_Laj J) U"m La_i3 JL>.lj p^j (j-* CjLij_aL>. f- 5 111 -Sj-dJI T^-H-Ll . (_)-s3 
.jj\ja^JI jj^ jj* Lo£ (_Lal^j<JI (Jljjul 4Ja3.^l a (jSLaj ^Lfl 4-L<j<-a 

Nucleus Sl^j 

£l i ii i 1 Js3L>»j .CjLa^j_u^_aj)^£j1j CjLLij>J1 ty\£- M^jH^tt-l m£J-J1 4_lL>J1 £J^>" 
3lj_Lll oj-SLj . 4 1 11 j'ij-II 4_jjLl«_iSLII L^j^La 4jjjJJI (_p3L«j>.2l (JS i"i"j lSJJ- 1 
L}LJ»JI (^Sj ^jJb^U 4jUmjj J< Mill SjjjiT 4jliJI Lj>U»JI ^ >^Vl ^JLc 
,—Lc 5) La-i 1 iij| L^jjLjlbj . JJL*_a ?*-^_a jl O-JU /JS. ui SljJlI (J^SL) z Sj-Lallll 
.4_ulj^Jl ^j^> il ' ^-*- II ^J-^JJ d A n ->. 1, 1 4_j^J_>J1 CjLjjL*_iII 
Nucleolus 'iUaJ 
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QUuiUlg ftuljgJI 

4_uijJL>Jl t^^-iii Cjljii OU^J j-JS JL>.^j 3j-ujILo 4_J_l_J_0* c-t-pl^p J I C_t_jS^J 
«LiLa_L4-l lLujjjj CjLajj^jjljJlj Ljj ( _^ia-aL>* c_<_jS^j CjLjI^C /-£ 'Jj-^ '- < * >" 

Genetic engineering ^Hbi ■*-"' JJ-* 

3_uljJ jlj^ (_Loj ^ J \c JjUIJJ iSjIj^i! ( _ ;7 Jjj^>JI jjjjL-u Z\ (jjjjjj (_£ jJI j«l«JI 

Hormone j^j-aji^A 

• (J ° ■! '"' 

Haemoglobin j^j^Ls-j^j.jS. 

Bivalent ^^ui^>^jSJ\ AjjIIj 3jl>j 

Heredity ^hi 

Transgressive quantitative Genetics (d-iJjtlLo) Sj^l^JLa <Lc«£ AjI_j3 

Geneticist (aj1j$J1 pic ^ ^n^^'a) ^(j^ 

Malignant tumour (cancer) (^Lb^) tlut^ a . ^ 

Bengin tumour ( -u^^ ) £ u ^ A . j_i£ ^j 



184 



fk*\ ,iM.\ 



- Avers, C.J. (1980) Genetics. D. Van Nostrand Company. 

- Bodmer, W. F. and Cavalli - sforza L. L (1976) Genetics, Evolution and Man Aan Francisco, W.H. 
Freeman. 

- Bums, George W. (1980) The science of Genetics. Macmillan Publishing Co. Inc. 

- Emery, A. E. H. (1971) Elements of Medical Genetics. Edinburgh, E. & S. Livingstone. 

- Kamin, Leon J. (1974) The Science and Politics of I. Q. Penguin Books. 

- Mckusick V. A (1978) Mendelian Inheritance in Man, Baltimore, The Jhons Hopkins Press. 
Old, R. W. and Primrose, S.B (1981) Principles of Gene Manpulation. Blackwell Scientific 
Publications. Oxford. 

- Scientific American (1969) Facets of Genetics. W.H Freeman & Co. California. 

- Scheinfeld, A. (1961) The New Yon and Heredity, Chatto and Windus, London. 

- Stern, C. (1973) Principles of Human Genetics. San Francisco, W.H. Freeman. 

- Thompson, J.S. and Thompson, M.W. (1980) Genetics in Medicine. W.B. Saunders Company, 
Philadelphia. 

- Winchester A.M. and Mertens T.R. (1983) Human Genetics. Charles E. Merrill Publishing 
Company. Ohio 



185 



^u 



XlJU >^ 



4jJal 4-J$jI <-Jl>- 

Primary spermatocyte 

/ \ 



4%jJsu 



( \ 

Secondary spermatoctes Secondary oocyte lrS P° ar ° ^ 

• O • • • MJ 




Primary oocyte 2Uljl 4j-al 4-Jl>- 



Spermatid: 



J j i ta se * 5 i^aj^j Zygote 



Cr>-^- 




.uJVI 0L0- OjJJ - 1 
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QUuiUlg ftuljgJI 



SINGLE-FACTOR INHERITANCE 



*l_iVI Parents 





BB bb 

Homozygous (pure-breeding) black mouse x Homozygous brown mouse 



3-xoVl LAUJI Gamete 
Cit^btil Mother 
Cells 

tjHjji.1 j»L^il MEIOSIS 
i^libaU. GAMETES I 



(J) ® 

• \, 4 X 

® (p (D CE) 

sperms 



jL^ii.1 FERTILIZATION 



d r , ^ -»■ a d i^i M ZiCjOTE 



K 



ft 
® 



Fl PROGENY 



JjVI Ji^ll 




Bb Bb Bb Bb 

all heterozygous black 



JjVl J-h>J! -I j^\j J^Li^!^^ Jll^oL^ 1 ^(^-^'u^" 2 (33) JSLi 
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&alo 



SINGLE-FACTOR INHERITANCE 

PARENTS^t^ ** J 

Heterozygous black mouse X Heterozygous black mouse (both from, F2 progeny) 



GAMETE 

MOTHER 

CELLS 

MEIOSIS L ^\j-u*\ » 

sperms 



® 




(^ : jj^f 3) 

F2 Progeny 

(probability) 

3 black: 1 brown -> 



^liJIJ^ 
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QUuiUlg ftuljgJI 



f bVl 

PARENTS 



tt BBUU U. 




d-al£ j^ol j^j Black, uniform bull x Red spotted cow 



GAMETE 
MOTHER 
CELLS 

MEIOSIS (jJlj^-VI fi,„yiy 

GAMETES Cjli^U 





sperms 



FERTILIZATION ejL^i! 



1 



ZYGOTE : 



JjVl J^l 



Fl PROGENY 







JjVl JWI 



BbUu BbUu BbUu BbUu 

all heterozygous (j"*-*-"* -^J^-"^ 
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&alo 



TWO-FACTOR INHERITENCE 



Heterozygous black, uniform bult x Heterozygous black, uniform, cow (both from f2 progeny) 

GAMETE 
MOTHER 
CELLS 

MEIOSIS ^lij-^i f> 




possible combinations 
of sperms and ova at 
FERTILIZATIOON 



F2 PROGENY 
(probability) 



Black uniform Black spotted 



Red uniform Red spotted 



^liJI JWI 
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: Jt3 **** cr^ i-il^ll 



Cr^^P'er^ 



5-ullaj^jJI 4jIj>II <Lj-<u>.j (MIBOIL) Ll^J^-iJI J^jlm ^ j''-"- * 

.SLpJI j»^i^. (<s-<JtS-i LJ-«JI cjL^/IjjJI 4 jlU (j^s jjlc (jyi^- 

i_3j-iltj <^U_o* (Siri) ^j—Ln «L*_«L>. (-J3 jj_u_uj Cl%j ukuLua L-J^ (J-4-*J * 
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